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.» SUCCESSIVE 
cuts in cost 


Reductions in the cost of steelwork have recently been 
made possible by the availability of sections of 
increased structural efficiency, and new methods of design 


and fabrication have made further economies possible. 


The adoption of higher working stresses has 
brought a further reduction in steel and labour, 
with corresponding reduction in cost. 


’ And that is not all. The cost of steel per ton is now lower. 
= So the cost of steel-framed buildings goes down and down, 


ey 


STEELWORK SUITS EVERY TYPE OF BUILDING T TEE 
AND IS EASILY ALTERED OR ADAPTED ° ° ° 
—— BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION 

ARTILLERY ROW, WESTMINSTER, S.W.1 
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ROTAVAC OJL BURNER 
TYPE WSF 





BOILER 







ROTAVAC oil-firing offers— 


UNSURPASSED STEAM OUTPUT per pound of fuel year in year — 
out without adjustment. ‘ 


ONLY ONE MOVING PART —the Fan—and that far from 
the flame means nothing to repair and little to maintain. 


PERFECT COMBUSTION OF ANY LIQUID FUEL including the 
heaviest, cheapest grades. Rotavac’s soft gaseous flame is kind to 
brickwork and prolongs fire-box life. 


ANY FORM OF CONTROL including manual, semi-automatic 
high/low, or fully automatic modulation with gas-electric ignition. 
Send for details of ROBOT ROTAVAC—Complete AUTOMATION 
in the Boilerhouse. 


Write now for performance details and design information to ; 
NU-WAY HEATING PLANTS LTD 


and at LONDON, MANCHESTER, NEWCASTLE, GLA 


Fnicr No. C2 on reply card 








Dg tee ee eel ARTILLERY ROW, WESTMINSTER, S.W.1 hie —~ # a ae » es eeu 





THE ENGINEER 


Established 1856 


No. 5466 OCTOBER 28, 1960 VOL. 210 





EDITORIAL CONTENTS 








Leading Articles The Right Road at the Right Place at the — re xs 695 
Plan for Local Broadcasting. . : ae a » = oe. « ae 
Civil and Public Health Engineering ee ae rer Ohl So ae ee eee 
Automation and the Steel Industry. . . . . ... . awe ee 
County Surveyor on Roads er ae a ee eee ee ee 

Articles 
100 Years Ago. ‘oor a ee ee eee 
Progress of the Park Lane Improvement a ee ee” a . 698 
te Eee ee ee ee ee ee ee ee eee eee 
Australia’s Secondary Industries. . pe 702 
Williams and Hughes Problems Involved in the Development of Programmed Fatigue Testing 6) & 
G. K. Ridley Digital Computer Applied to the Design of Salient-Pole Synchronous Machines . . 705 
T. Constantine Small Laboratory Ship Testing Plant. . 710 
T. M. Chariton Contributions of Navier and Clebsch to the Theory of Statically-Indeterminate Frames 712 
eg ee ee ee ee ee ree 
gg 5 kg ew ek we eee a ee @ eee 
Motor Show, 1960. No. Il. a? Se ae er ee ee 
Animal Feeding Stuffs Mill in OS a ae ea ata ce aS 
United Kingdom Mission to United States . . . .... . Aga a 724 
““Mechanicals”’ at Dinner. pa ae ee ie el OY gg ee ee? . 724 
Planning and the Motor I Fasc NE ake i a dys = 724 
Full Scale Flight Research .. ‘Oe a a A er ee en oe ee 724 
River Severn Water Resources I ere ee a lag 
Exporting Knowledge about Graphite. . . . . . . . «© «© «© «© «© « « 725 
rr Ge Si a ee Lk ®t Se ee ce 6 ee 
Pe ee ee es eae oo, ee ee ee ee 
Co a a ee ee ee ee ee ee ee ee eee ee 
Flash Drying . . ‘Se ee eae ee ee ee 
Miniature Electrolytic Capacitors ae ah ee ee ee sl, Oe ae ee oe eee 
Spark Ignition Torch. . So win’ se 6a ew a "el ee 
° Rapid Development of X- Ray ON gs a tek ta et a: gaa) 
Siding Allocation by Programme ......... . i a eee 
ge Se Og 6 ge ee ler et Sere. fe oe 
Oldbury Nuclear Power Station. a ae ae eG Lene he 
Engine-Room Explosion in * Capetown OS 2 ee ee 
Constructing a Precise Bench-Mark in London... .... . . . « « 729 
CE er ae ee ee ee ee oe 
Ventilator for Water-Closets.. SP ee ee er eee oe’ 
Variable Magnetostriction Delay Line ete lh et a ae en «SS Se 
Computer for Agricultural Statistics ee Va ee a oe ee ee 
Nuclear-Powered Submarine * * Dreadnought " 9 as ae eo ine cae et ew oe 
SS ee eee ee a ae ere eer eae 
Electronic Extensometer ; "2 ae RE ae ee ee ee 
Auromobile Brake-Shoe Rolling ‘Machine. . . . ee pn! Os aa oe pe 
Water Infusion Equipment .. ae ed ee ee ee er eo 
A.C. Locomotive with Rheostatic Braking Le ge ee et a as Ee 
ee ae ee ee ee ee ee ee eee 
eee cee Ge Gay Sw ee 8 a See ew Ser ss 

Continental Affairs 
ek Gat Tee eee Pk ew a we a we ea 

American Scene 
Welding and Machining by Electron-Beam Bombardment. . .. . . . . . 738 
COB er a a ee a ee 
ee Ses Get TT ha See” Geile be ee bok « « Oe 
BOOK REVIEWS oer ta Gee a <a a aay che Oe aS. ee Se Eee ale | cg a 
a a ae.. eee ee 6 as Oe Ea io eee a sw ECS 
NS ee or eee rr ee ee ae 
Industrial News ete a eek el de oe eT ee ie ee ee 
.... £ , a a ee ee ear ee ae 
FR a ee ee ee oe es oe ere ae 
EE ee eee ee eee ae ee ee ee, 
INDEX TO ADVERTISERS : PAGE 109 CLASSIFIED ADVERTISEMENTS : PAGE 99 


NOTICE TO READERS No undertaking can be given to return illustrations or manuscripts. Correspondents are requested to keep copies. No notice is taken of 
anonymous communications 


SUBSCRIPTIONS U.K. and ABROAD £5 10. 0. p.a., including postage (CANADA £5 5. 0.). Single copies 2s. each, plus 9d. postage. Also on sale at newsagents 


‘THE ENGINEER’ BUYERS GUIDE Published annually. One FREE copy is sent to al! direct postal subscribers on publication and delivered by newsagents to al! 
regular readers. Additional copies are obtainable at 7s. 6d. each. Postage Is. 9d. extra. 


Published every Friday by 
MORGAN BROTHERS (PUBLISHERS) LTD., AT 28, ESSEX STREET, STRAND, LONDON, W.C.2. Telephone: CENtral 6565 








Oct. 28, 1960 THE ENGINEER 


DESIGNED TO ROLL 
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The new 45” x 115” Universal Slabbing Mill at the Abbey Works of The Steel Company of Wales can roll 


20 ton ingots at the rate of 60,000 tons a week, 12,000 tons.more than was possible on the 





mill replaced. Unique in design, this mill is the product of three years of combined 
planning between the engineers of Davy-United and The Steel Company of Wales. 


It has already rolled 60,174 ingot tons in one week. 


69/0.U. rssued by the Machinery Division of DAVY AND UNITED ENGINEERING COMPANT LIMITED, SHEFFIELD, ENGLAND 


Enter No. 21 on reply card 








THE ENGINEER = Oct. 28, 1960 


hen ais 
| 
=e air Mn 


Photograph by courtesy of Vauxhall Motors Ltd., and Broom & Wade Ltd. 


When AIR FILTERS are needed, it is significant that leading manufacturers specify ““ VISCO”’. 
Illustrated is a battery of “BROOMWADE?” Type TS2X Air Compressors, installed 

at the Dunstable Works of Vauxhall Motors Ltd. Each Compressor, fitted with a 

“VISCO” Filter, delivers 1,000 cu. ft. of free air per minute 

and practically runs on continuous duty for long, 


trouble-free periods with a minimum of maintenance 
a tribute to both ““ BROOMWADE” and “ VISCO”. 
It will PAY YOU to consult 
THE VISCO ENGINEERING CO. LTD.., 
F Croydon 4181 


STAFFORD ROAD, CROYDON. 
Air Filters 
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TECALEMIT Nylon TUBING 
ACHIEVES 





WORLD 


SUPREMACY 








NEW! 


Tecalemit, pioneers of extruded nylon tubing, owe their present 
supremacy in this sphere to the most exacting research, testing 
and development in co-operation with the producers of the raw 
material. Tecalemit have now achieved marvellous limits of 
precision in extruded nylon tubing—limits unequalled and in- 
deed unthought of previously—an exclusive technical triumph. 


Flexible and rigid Tecalemit nylon tubing now outperforms metal, 
other plastics and rubber for industrial and automotive oil and 
fuel lines. Tecalemit Tubing is fitted as standard by such great 
names as Aston-Martin, Austin, Ford, International Harvester, 
Jaguar, Massey-Ferguson, Rover and many large industrial 
users—including, of course, Tecalemit industrial lubrication 
installations. 


Tubes of precise inside diameter of }” and less have proved under 
test to be unharmed by 


1,100 vibrations per minute at 250°F and 46 p.s.i. for 700 hours 
immersion in Derv at 212°F for 200 hours 
air temperatures of 1-—178°C 


tensile strains of 100 Ib (after being dry-air aged at 212°F) 


And they save up to 50% in initial cost! 


Tecalemit Nylon Tubing almost halves fitting times; is free of 
internal abrasive scale; resists shock, even below -70°C; resists 
most solvents, corrosion and fungal attack; is unaffected even 
by strong ultra-violet light, and form-stable over a wide 
temperature range. 


For full particulars write to: 


TECALEMID oro. csaccsen) 


PLYMOUTH - DEVON 





TECALEMIT HIGH PRESSURE 
NYLON HOSE 


Following in the great tradition of Nylon Tubing, Tecalemit 
present a new High Pressure Nylon Hose. More durable, flexible, 
lighter, stronger and more stable than any other hose on the 
market. And highly competitive in price! Ask for details when 
enquiring about Tecalemit Nylon Tubing. 


Tere 
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Woven wire— 
that’s what I want— 
service... 














HIGH DUTY IRON 


CASTINGS 
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OUR NEW FOUNDRY 
IS IN THE COURSE OF 
CONSTRUCTION ON A 
FOUR-ACRE SITE OFFERING 
EVEN BETTER FACILITIES 
TO OUR CUSTOMERS 
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... and everything is arranged with Begg, Cousland— 
where wire is woven in any mesh, 
any metal for any purpose— 
as perfect as a century of experience can make it 






ERIFO LIMITED 
MANOR ROAD - ERITH « KENT Tel: Erich 33426)7 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
Enter No. 51 on reply card Enetr No. 52 on reply card 


Fic -, FURNACES 

















DAVID 


TCHELLS 


a eee For ACCURATE TEMPERATURE 


AND ATMOSPHERE CONTROL 














COMBINED WITH MAXIMUM 
THERMAL EFFICIENCY 





AUTOMATIC CYCLE PUSHER HARDENING AND TEMPERING FURNACES 
Courtesy of Forgings & Presswork, Ltd 
@ We design and manufacture High Intensity Burners, Forges, 
Galvanizing and Heat Treatment Furnaces, Drying Ovens, etc. 
Our Technical Staff are available to advise on all! applications. 





CHAIN CONVEYOR HARDENING AND TEMPERING FURNACES 
Courtesy of Rubery-Owen, Ltd. 


DAVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS rEICHELLS, 
<i 


TELEPHONE: JAMES BRIDGE 2067/8 & 2273/5 
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ARE SAFEGUARDED BY 








CKSHI 














LEAMINGTON SPA 
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AUTOMOTIVE PRODUCTS COMPANY LTD 














DISCOVER NEW WAYS of cutting time and 
cost in making parts and components and for many 


£. 
types of repairs. DOUBLE BOND—an entirely 


| _ / Epoxy 
STRUCTURAL PLASTIC 







new material—can be used for jointing, filling and 
moulding, or fabrication of actual parts. This versatile 
self-setting structural plastic is available in two 
grades; one moulds like putty for filling in depth, 








the other spreads like cream for shallower and 
larger areas. Both set like lead, machine like 


brass and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact 


| Kenilworth j 
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ALUMINIUM METALLIC PAINTS 
MIDDLESEX 


MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS AND SUMMIT 
CO. LTD., WEST DRAYTON, 
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STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 
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BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 





| From } 1b 
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BARNARD & SONS LTD. 
75 River Road - Barking « Essex 


Telephone: RIPPLEWAY 1188-9 





FLEXIS EAT 


valves 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.L. 

Weight approx. 4 that of 
usual type of valve. 


Standard ** FLEXISEAT ”’ 
Valves are supplied for 
test pressures up to 300 P.S.J. 3in., 4in. and 6in. sizes available from stock. 


“ Specials” up to 60in. bore can be made to 
customers’ recuirements in terms of pressure, 
temperature and material specification, etc. 





Illustrated literature on request from the manufacturers. 


DAVID F. WISEMAN & SONS LTD. 
66 CASTLEFORD ROAD, BIRMINGHAM 11. 
Telephone : ViCtoria 4553. 
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the applications of Ermeto 


high pressure couplings 


are practically unlimited 


Where conditions are severe and dependability 
vital, there you may safely specify 
Ermeto high pressure couplings and fiexible 
hose, for hydraulic, air and steam lines. 
These couplings are supplied in a wide 
range of standard fittings. Non-standard 
fittings can also be supplied to meet 
your specifications. 
Technical information and 
our illustrated catalogue 


are freely available on request. 


ERMETO 


BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD - MAIDENHEAD SERKS © TELEPHONE: MAIDENHEAD 6100 


A member of the ALENCO Group of Companies 
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Tread ' and Trundle - Wear and Tear 


nic ) ) 
Ulin 0 


) 


° 





Concrete can’t take it half so well as... 


Withstands heavy traffic. High Impact Strength. Jointless. eeenenee FLOORING 


Non Slip. Obviates dust hazards. Light in weight. Can be applied to 


various surfaces. Economical and hard wearing. 
AND CHEMICAL RESISTANT 
Ceradek will provide the most likely solution to your flooring problems. 


Our technical staff will gladly advise you on all aspects of Ceradek installation, 
supplying further details and quotations as required. 





Laid only by: 


TECHNICAL APPLICATIONS LTD., VALLEY WORKS, MONTON ROAD, ECCLES, LANCASHIRE Eccles 1737 
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Caf td mand hye dll countd... \t certainly does, 
even in this modern world of mass production 
and nuclear power (mew tools are made 


by craftsmen—for craftsmen and are obtainable 





from any good tool dealer Write now fora 


copy of our 133-page Catalogue for your reference 





Please mention this journal 





M™:W)° MOORE & WRIGHT Gurren) LTD. Handsworth Road, Sheffield 13. 


MW 23 
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i ‘2; Try this new IDEA at your factory 


The new CORBY plant for British Sealed Beams Ltd., and other modern 
factories, have Brooks’ Fan-powered ‘Vertical Jet’ roof extract units to discharge 


me 6 emp none 2 
>. a - ~ 





fumes and contaminated air high above building roof level. Brooks’ Fan-powered 
Standard weathercap type Roof Units are used as fresh air intakes to unit heaters 
and input ventilation plants. 
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Architects: 
Corby Development Corporation 
Consulting Engineers: 
Edward A. Pearce & Partners 
Heating & Ventilating Contractors: 
Arthur Heaton & Co. Ltd. 
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We go to 


..(Gft to 12ft).. 


Floreat lengths . 


. to ensure 
tittle with 


HOLFOS 
i} BRONZE 


/ CONTINUOUSLY CAST 


round bars and tubes 






r hi 


we bud’ 
k Pe see 
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accurate & true 
sound & dense 
reeled & smooth 

minimum machining 


your orders & enquiries invited 


JOHN HOLROYD & CO. LTD. 


P.0. BOX 24 HOLFOS WORKS 
ROCHDALE LANCS. TEL. ROCHDALE 3155 
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TRANSPLANTING 


MovING a plant is a problem to many other people than 
gardeners. Transferring your plant and machinery to a new 
site calls for considerable thought and generalship if pro- 
duction is not to be held up unduly. This is a very good 
reason why you should consult us at an early stage. We can 
plan and undertake the complete operation ourselves, without 
sub-contracting. Dismantling, packing, moving and re- 
assembly are all done by our own expert teams. 


THE PLANT 
ENGINEERING 
ORGANISATION 


incorporating 
PLANT ENGINEERS (MECHANICAL & HANDLING) LTD 
PLANT ENGINEERS (INDUSTRIAL INSTALLATIONS) LTD. 
PLANT ENGINEERS (HEATING & VENTILATING) LTD. 


A tyre callender, dismantled and marked for packing 
P.E.T. (CRANE HIRE) LTD. This plant was shipped abroad by us. 


The Contract Removal Specialists 


ENQUIRIES DEALT WITH IMMEDIATELY AT LONDON OFFICE (DEPT. 6), 6 PARKWAY, CAMDEN TOWN, N.W.1. PHONE: GUL 8388 
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LONDON 
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Belmos motor control gear has been installed throughout the 


new mill of Associated Feed Manufacturers Ltd., Belfast. 


Centralised control through consoles and panels with mimic 
diagrams is a feature of the installation, which provides for a 
range of motors from 5-110 h.p., the total number of drives being 


in the region of 530. 


The design, finish and performance of Belmos products make 
them unique in the combination of these qualities, reflecting 
universal recognition in the ever-increasing number of industries 


which depend on Belmos to meet their control gear requirements. 


Belmos 
the Belmos company limited 


BELLSHAILL ' LANARKSHIRE 


NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 





GLASGOW BIRMINGHAM 
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Asquith Ram Type machines, built in a range with spindle 
dia. 6in. up to Ilin., are capable of carrying out a wide 
variety of milling operations on large components at one 
setting of the workpiece. This view shows two of the 


10in. machines in operation at C. A. Parsons & Co. Ltd. 





RAM TYPE fhizoxtal Miling & Boting Machines ct PARSONS 


WILLIAM ASQUITH LTD. Cc. A. PARSONS & CO. LTD. 


HALIFAX - ENGLAND 


Member of the Asquith Mo 


DRUMMOND-ASQUITH LIMITED 


Member of the Asq 
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SCRAP! 


| WE BUY AND SELL ALL 
| TYPES OF} FERROUS 





u 

AND WNON-FERROUS SCRAP - 

Clb Mi bic a, I — 
@ Most modern trailer service in 


Great Britain. 


e@ Most up-to-date hauling 
equipment for scrap and factory 
clearance. 





WANTED 





BUSHY & SMALL TURNINGS DESTRUCTOR 
LOOSE LIGHT IRON - LIGHT STEEL CUTTINGS 
AND ALL OTHER GRADES OF SCRAP 
INCLUDING OLD CARS 


WwW. C. JONES & CO., LTD. 


PRIVATE SIDINGS - ELEANOR CROSS ROAD 
WALTHAM CROSS - HERTS 


"Phone: WALTHAM CROSS 24981-2-3 & 26503 
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Clamping 
for Safety 


with the ODONI MACHINE BED CLAMP 





An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 


features: 
Clamps any thickness from .001 in. to 2) in 
Fully open to fully closed in a few turns 
No spanner, packings, shims or other 
makeshift required. 
Swivels in any direction without adjust- 
ment. 
Over } ton pressure can be applied. 


Supplied with bolts and heavy washers for 
T-slots. Base fitting tapped fin. Whitworth. 
Finished in grey hammer stove. Obtainable 
through Engineer's Merchants or direct from 
the manufacturers, price £2.17.6 per pair. 


Tool room drilling on die set 


14 day FREE TRIAL 


Try a pair of Odoni Machine Bed Clamps in your own 
machine shop. Send us s postcard 
today with your name and address— 


° we will send you a pair of clamps by 
dom return without any obligation to 
purchase, and at no cost to your, 


selves. 
Patents applied for in principal countries Precision milling on rotary table 
ODONI EQUIPMENT LIMITED (Dept. 50) 


79-85 SCRUBS LANE, LONDON N.W.10_ telephone LADBROKE 2948 
Enter No. 142 on reply card 
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Did you know that 


this nut 


could buckle your 


business ? 











A steam loco-type crane runs on 
a track. If the track is faulty— 
if, for example, a nut is loose on 
a fish-plate, chair, or sprag, a 
travelling crane may wobble, tilt, 
and topple, to end up overturned. 
The cost of such a mishap is 
impossible to predict: while it 
may be measured in time lost, 
profits lost, it could also very 
possibly spell a life lost. 


Vulcan know 


Cranes overturn for a number of reasons—most often for 


a combination of reasons only discernible to the expert eye. 
That eye belongs to the Vulcan Engineer Surveyor. He not 
only knows where to look for the likely faults but is trained 
to see any potential danger spots in the immediate vicinity. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 


first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 
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THE PROBLEM 
OF DRYING 
AIRCRAFT 
COMPONENTS 


... SOLVED BY THIS 


Heatiae 
PORTABLE AIR HEATING UNIT 


This equipment was specially designed and built by 
HEATRAE LTD. for the purpose of drying aircraft components. LOADING 
The unit is built on a portable trolley, and comprises an 40kW. 
electrically driven fan, filter, air heater, control panel and asegrety snag AIR 
JELIV 


a flexible air delivery hose. The trolley is equipped with 200°F 
hand-jacks to ensure stability in operation. 














Specialising in the design and 
manufacture of Electrically Heated E E 
Equipment for all Industrial 


purposes. NORWICH - NORFOLK - NOR 29A + ENGLAND 
Telephone : NORWICH 23131 Telegrams ;: HEATRAE NORWICH 
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“Sorry, NO CRANKSHAEFTS” 


crank shaft that nearly 7 2 é 
hroke the contractor's contracts is the alternative 
to costly 


Replacements 
¢ 

¢ Replacements are expensive, if and when they are obtainable. 
A Barimar customer — a civil engineering contractor — attempted to replace a Diesel 
engine crankshaft, the breakdown of which had “ made hay” of his schedule. Learning 
that new crankshafts were out of stock, the owner rushed the casualty to Barimar. With 
his “ prime mover” out of action, and a new crankshaft out of the question, his alternative 

was both logical and wise. 
Incidentally, Barimar successes with broken crankshafts have been many and astonishing. Not a few of 
these damaged members have been sent to Barimar from abroad—-a compliment not only to British 
workmanship, but to that expert touch which ensures that Barimar welding will “ stand-up “ to 
perfectly repaired gruelling treatment for years. In the present case, the contractor was more than pleased 
by Barimar under with the resource and promptness of the Barimar treatment. It saved him money. It 
Money-back saved many idle hours for his workmen. And what was more to the point, the 
repair was effected in far less time than it would have taken to replace his broken shaft. The 
cost of Barimar Scientific Welding is amazingly modest, quite apart from the fact that 


saving job which enabled the 
P every repair bears that valued hallmark of fine workmanship the famous Barimar 
owner to fulfil his contracts Money-Back Guarentes 


BAR Please remove fittings and consign all Broken 
TD Transportable Parts CARRIAGE PAID. Post 
Barimar House, 22-24, Peterborough Road, instructions or order. When it is impossible to 

FULHAM, LONDON, S.W.6 transport machinery, Barimar experts eperate on 

Telephone: RENown 2147-2148. Telegrams: ‘* Bariquamar, Walgreen, London.”’ THE SPOT. 

BARIMAR RWCASTLS UPON TYNE, 1: 64-66, The Close - Telephone: 21088 


BRANCH ADDRESSES GLASGOW, C.2 : 134, West George Lane - - - Telephone: Central 4709 


u — 2 a BARIMAR—THE WORLD'S SCIENTIFIC WELDERS 


Crank shaft, 


Guarantee. A time and money- 
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To eC 
beet 
tequivemenls 





OF EVERY 


DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch 


Prompt , Highest 
Deliveries 


EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


e Centra BIS6 


Enter No. 161 on reply card 
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For a 
long 
service 
life 
without 
trouble 


HEAVY WOVEN WIRE 
PERFORATED METALS 
FINE WOVEN WIRE 
WEDGE WIRE 
CONVEYOR BELTS 





ESTABLISHED 


J 
reenings 99 
we Telephone 


N. GREENING AND SONS LTD.) WARRINGTON 3240! 
BRITANNIA WORKS Telegrams 
WARRINGTON - ENGLAND GREENINGS, WARRINGTON 
P.O. BOX 22 Telex No. 62/95 





NG 92 
Eater No. 162 on reply card 





RICHMOND WELDING CO. 
Fabrications, Large and Small, 
Stainiess Steel. Copper and 

Aluminium Welded by the 

Argon Arc or the Argonaut 


Process. Engineering. 
Tele.: BRADFORD 25405 
Established 1929 
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Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1. MUSeum 5701/4 
and 41-2 Ellis Street, Birmingham, |. Midland 7421/3 


Enter No. 164 on reply card 
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Top Gears for Industry 


The top gear today, of course is made by David Brown — 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Everyone is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 

It adds up to this — more and more manufacturers are 
going straight into top with David Brown gears. 


<a oO W N An alliance oj engineering specialists in gearing, machine too 
casting, automobiles, and agricultural tractors and machiner 
YEARS 
— THE DAVID BROWN CORPORATION (SALES) LIMITED 


GENERAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3500 


on/eors 


Enter No. 17! on reply card 
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MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess steet ) 
SPECIAL PURPOSE PLANT 














~ 


GAS * OIL - CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 








4 








= 



















FIRTOP WORKS, STOKE HEATH, 
BROMSGROVE, WORCS. 
Tel: BROMSGROVE 3246/7/8 


6. & A FIRKINS LTD. / 


FIRTOP 
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CASTINGS 
HOLCROFTS 


Founders in Grey lron, Grades 12-14. 

















High Tensile Brasses, Gunmetal, Phosphor 
Bronze, Brass and Aluminium. Specialists 
in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades. 


Contractors to all 
Government Departments, 
British Transport Commission 
and British Electricity 

Author ity 


THOMAS HOLCROFT 
AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 41271/2 
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LOVERIDGE LTD 


151-153 BUTE STREET, 


TELEPHONE: CARDIFF 23641 


CARDIFF 


S LINES 


DOCKS, 





Blocks, Girder Trolleys, 





= ne, 
marten L*te, © 








Manufacturers of Mild Steel 


CRANE BLOCKS 


TACKLE BLOCKS 


AND PATENT SNATCH BLOCKS 
for Wire Rope 


Stocks of Shackles Hooks, Swivels, Joining Links, Wire 
Rope Fittings. Rigging Screws, Awning Screws, Lashing 
Screws, Lcendon Pattern Blocks, 
Wire Rope Reels, Springs 














5 ae 








M.C.1. Blocks, Chain 








MADE BY 


LOVERIDGE loz 


CARDIFF = 













































































= Send for Brochure 
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In chess the major pieces exercise 
REMOTE CONTROL. 

For the same flexibility of manoeuvre 
in design use... 





Invaluable | 
technical hand- 
book available on 


The knowledge and experience of our 
request to Dept. E 


advisory department is always at your 
disposal. Ask for an engineer repre- 


sentative to call 
— ome @ 
A fWcte 


THE S.S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
INDUSTRIAL BIWVIssearm 
Britannia Works, St. Pancras Way, London, N.W.1 











R.C.12 
Enter No. 191 on reply card 

















ARLCo 


HYDRAULIC PRESSES 
CAPACITY 
12 20 35 50 75 and 100 tons 


24 ins 
STROKE AND DAYLIGHT 





ALL MODELS PROVIDE 


3 SPEEDS ano 


TONNAGES 
from 


MAXIMUM SPEED 
to 
MAXIMUM POWER 


at the flick of a switch 





W. H. MARLEY & Co Ltd 


1065 HIGH ROAD, NEW SOUTHGATE, LONDON, N.!! 
Telephone : Enterprise 5234/5578 


unter No. on 























———————————————————EEEEEE= = : —— == = 


In search o f 
THE RIGHT SOLUTION 





OR the efficient cleaning and degreasing of 
every known metal and alloy there i an 


yO Phy specific. For treatment in crcumstances 
complicated by unusual conditions—the answer can 
be found by the “SA.C.” technicians 


with “SA.C.” 1s the shortest, most economical way 


of finding the right solution for your metal cleaning 


Consultation 


problems We have the equipment of today — 


the experience of many years 


PRO 
<* 





"*#o 
proo® Overs 


SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY + SURREY 
Telepbone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE + FERROCLENE + ALOCLENE + FERROMEDE + 
(Regd. Trade Marks) 


BRAZOCLENS 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 


| er eee 








——— 
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Workshop angle 
and D.O. viewpoint 





Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O. 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary; the process is dry, there 
are no fumes or excessive heat generated. 

An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 





Photograph by courtesy of Duraglass Limited 






Your company might benefit. . . 

Many business and industrial concerns find that it pays 
y A © TG Ss to hire certain AZOFLEX machines — rather than buy 

them outright. Enquiries will be treated with the utmost 


discretion, and will not commit you In any way. 








Photoprinting Papers and Machines 





ILFORD LIMITED : INDUSTRIAL SALES DEPARTMENT AZ22H ILFORD ESSEX 
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When TWO HEADS 
are better than one... 


Use a ‘‘MURAMATIC’’ twin-fillet welder 


The Murex “Muramatic” automatic fillet welding equipment has 
been designed to make two horizontal-vertical fillet welds simul- 
taneously on the opposite sides of a stiffener. It consists of two 
“Muramatic” welding heads mounted on a self-propelled carriage 
and is suitable for use with the submerged arc process or for the 
open arc process using a continuous coated electrode. Either 
alternating current or direct current at any value from 300 to 
1,200 amps. can be used by each head. The equipment is supplied 
with all the necessary controls for electrical and mechanical 
adjustments including the accurate alignment of the welding arcs 
by guide wheels. Please write for full details. 





MUREX WELDING PROCESSES LTD, WALTHAM CROSS, HERTS. Telephone: Waltham Cross 23636 


£31/369 
Enter No. 231 on revly card 
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Have you a 
screening 
problem? 





“META COVER 















COARSE TO 3275-MESH 









1 10 3 OECKS 











COMMEC TIONS 


a0/USTS FOR 
















Here’s what the material 
processing industries are looking for 
in screening equipment: accurate sizing 
- continuous high volumn throughput - low 
screening cost per ton. Processors want units 
that are flexible... quiet...corrosion-resistant and 
occupy very little space. Boulton Screen 
Separators can meet all these demands. 
If you have a screening problem, write for 
test demonstration in your plant, on 
your own material. 










Write for 


Boulton jaaam 


WILLIAM BOULTON LIMITED 


PROVIDENCE ENGINEERING WORKS - BURSLEM - STOKE-ON-TRENT 







WB 68 








ni _ = 

oath f . te 

OE ie — |= | 
Yo BALL AND FILTER Presses [| | ( )) 

MIXERS || | SLENDERS <4 | PEBSLE MILLS ae | Be ENERGY = eee 
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SAFETY FIRST - Last and always.. 


with SADI aA:s. 
SAFETY COUPLINGS 


> 
THE ONLY POSITIVE x 
ADJUSTABLE SAFETY 
DEVICE MANUFACTURED 





D> 


Complete Protection against overloads—in case of overload the Safety Coupling trips 


and automatically stops the motor ~« Normal Torques from 1000 to 34,700 Ib. in. 


OTHER SADI PRODUCTS include: VALVE MOTORISATION UNITS 
GEARED MOTORS - SPEED REDUCERS ~- SADIVAR VARIABLE 
SPEED UNITS - HAULAGE CAPSTANS - MACHINE TOOL DRIVES 

Ask for literature ENG./1056 


SADI ENGIN®ERING CO.,LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 
Telephone : WESTERN 7653 Cables: SADIUNIT, LONDON 
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MATCHLESS 





CONVEYOR BELTING 


BUILT TO TAKE IT! 


By the world’s largest producer 
of Conveyor Belting 








Rough, tough, reliable U.S. Rubber of sand and gravel per hour over a parti- 
Belting serves heavy industry in many cularly rugged course of } mile—including 
countries —wherever the project calls for a river. Time and time again, U.S. Rubber 
day-in-and-day-out dependability. Even Belting proves stronger, more dependable, 
after other belts have given up, U.S. in meeting a “difficult” situation. 

belts stay on the job, refusing to wear out! * * * * * 

This illustration shows U.S. Rubber U.S. Rubber technical experts are 
Belting in action at a large sand and always available to provide first class 
gravel quarry. Here, a network of U.S. advice on any belting problem. For further 
Matchless belts transports some 210 tons information, please write to: 





HEHE ERE EES an nn naRATGn eR ener ce EEE EHH 


Home: The Company Lin 
Export: U.S. Rubbe ternational (Great B 


62/64 HORSEFERRY ROAD, LONDON, S.W.1 





ist | ABeey séit 





ALSO WORLD FAMOUS FOR: OL, AIR, STEAM &4 WATER HOSE + POWERGRIP TIMING BELTS + OOCK FENDESS + EXPANSION JOINTS 
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DIFFERENT - - to handle 
Vacuum as safely as Pressure 


meee SAUNDERS) 


7 a ES 





factors have to be 
considered. There are 
Saunders Valves for use 














on most vacuum services with reinforced diaphragms are em- 
and the Saunders Valve ; 
a a inently suitable for the increasing 


disposal of any enquirer 
with problems in this 
field. ered in all branches of industry. 


number of vacuum processes encount- 





SAUNDERS VALVE 














DIAPHRAGM VALVE DIVISION 











CWMBRAN NEWPORT MONMOUTHSHIRE Telephone: CWMBRAN 3080 
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)) 


continuous cast rods and tubes 


i 
| CUT COSTS FOR PHOSPHOR-BRONZE BUSHES AND BEARINGS 
ae am pore penn meer = poodbew oy by = CONTINUOUS CAST 

: echnique offer considerable advantages in cost anc x 
superior physical properties. PHOSPHOR-BRONZE 
Since the rods and tubes are supplied in exact lengths up RODS AND TUBES 
to 12ft. there is negligible waste of bar ends. R d Solid Rod 
oun Olt 



















{| 
® No sand core used. © Porosity is entirely eliminated. . >) 
( @ Greater impact strength, tensile strength, yield stress from }in dia. to 2}in dia. 

hardness, better fatigue characteristics, and improved Round Cored Rod 
uniformity. from lin o.d. x jin i.d. 

Phone or write for complete specifications of our continuous to 2jin o.d. x 2in i.d. 

cast phosphor-bronze rods and tubes together with details of Minimum wall thickness }’ 

our precision machined bushes and bearings in any quantity. all in 12ft lengths. 





NON-FERROUS AND HIGH DUTY IRON CASTINGS—FROM A FEW OUNCES TO 10 TONS IN QUANTITY OR ONE-OFF SPECIALS! 


T. M. BIRKETT, BILLINGTON & NEWTON, LTD 


HANLEY AND LONGPORT - STOKE-ON-TRENT, ENGLAND 
Hanley, Phone: Stoke-on-Trent 22184/5/6/7. Longport, Phone: Newcastle, Staffs 51433/4 
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| MORE Schieldrop Industrial Oil Burners are used by 


THE | 
S (ERNE WORKS | MORE and more leading engineers and 








than any other make 







LONDON 4 f 
Tel ;: SK@WEN 3383-3103 chi (2 dress 


Tel : Beigravia 3785 
MANCHESTER 
| BIRMINGHAM s 
PRESSINGS Tel : Erdington 2772 industrial Bu rners 
PRESSED SE SCHIELDROP & CO. LTD., STOTFOLD, BEDS * Tel 414 (4 lines) BM) 
N Enter No. 273 on reply card 


LIMITED | MORE Schieldrop S.P.0. Burners have 
ALBERT HILL, DARLINGTON | MORE been sold 
Tel: DARLINGTON 5612 Beteastes %j 
COLDFORMEDSECTIONS | winp ALARM ANEMOMETER 
FABRICATIONS 











| 
| FOR USE ON 
MACHINED PARTS CRANES, 
| TRANSPORTERS, 
‘| GIVES A DOCKSIDE 
sss mae, Paton x as | WARNING STRUCTURES, 
|| OF WIND BRIDGES & 
" | SPEEDS AIRPORTS. 
All enquiries promptly dealt with Enquire for details— 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 


Enter No. 272 on reply card Enter No. 274 = reply card 




































WELDED STEEL 
FABRICATIONS 
W. A. HUNWICKS & CO. 














LTD., 
a HARRISON WORKS, 
We specialise in HALSTEAD, Essex. 
AIR DUCT HEATING UNITS a | 
AND Specialists in the Batch Production 


of Intricate Fabrications or Single 
Weldments up to 2 tons in ! piece. 
Shearing 6° 0° x 3”, Rolling 6’ 0° 
x 4", Forming 6’ 0° x 3”. 

Flame Cutting. Spot Welding 


OVEN HEATING 


ELTRON (LONDON) LTD. 
Strathmore Road * Croydon 
Telephone: Thornton Heath |86! 
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CROSS British products are manufactured by an 





outstanding process used for chy hardening and 
tempering of stee! coils and rings. Covered by 
many patents, this manufaccuring method has y) 0 


enabled components to be made from wire and 


with superiactive accuracy. When top standa-ds are 


es:en ia! you can rely on 
Cross precision products A LIBAY 


QO 
A % 

Tv 

= 

aos sal 





CROSS MANUFACTURING COMPANY (1938) LIMITED - BATH - SOMERSET - ENGLAND 
Phone: Combe Down 2355/8 Telegrams: ‘CIRCLE’ BATH 
____ Enter No. 283 on reply card 











SHEETS 


PLATES 
| AND 
SHEARED-COLD SAWN SECTIONS 


& PROFILE CUT TOALL ‘i 
TH 
payin a & SHAPES BRIDGE 


RAILS 


IRON & 
STEEL 
MERCHANT 
BARS 


HAABROS:*:: 
STRIP 
(WEST BROMWICH! (irl 


EAGLE WORKS -GREETS GREEN MMSNS a) 
WEST BROMWICH Hiwhes- 


Telephone: Tip TON 1611 (10 lines) 
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Cranes for Special Applications 







f | 
- 
‘ 
’ 
| 


in 


\* 5 Oe ee oe we 


ee ee 


20 ton Semi-Goliath crane at 
Polythene Plant of 1.C.1. Ltd 





~~ BOLIATH CRANE 
Many times industry in its various forms requests a special design for a crane Se ee 
to overcome certain problems. Wharton have produced many cranes for these 
special uses with the result that Wharton now hold a unique position in this 
field. If you have a specialised lifting problem large or small, contact your 
nearest Wharton agent who will be pleased to help you with suggestions based 


on practical experience. 


y} 
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THE ~<UHARTON CRANE & HOIST CO.LTD. 


REDDISH STOCKPORT ENGLAND 
















Phone : Heaton Moor 2227. Grams : “ Gallant, Manchester. Code : Western Union. 
LONDON: Lincoln House, 296/302 High Holborn W.C. 1 Phone. Chancery 7911 Grams: Chancery 7911 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co. Led., 25 Blythswood Square, Glasgow C. 2. Phone. Central 69176 Grams. Gorbaxco, Glasgow 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3 Phone: Central 1457 Grams Central 1457, Birmingham. 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone Penarth $8527. Grams: Penarth 56527 
NORTHERN IRELAND: General Engineering Products Led., 7/9 Great Patrick Street, Belfast Phone: Belfast 23743 Grams: Belfast 23743 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin Phone: Dublin 93510 Grams: Dublin 99510 
CANADA: Marshal! Equipment Co. Inc. P.O. Box 28. 61 O Connell Avenue, Dorval Station. P._Q Phone Melrose 1-3528 Grams Merauipco, Montreal. 

Gordon Russell Ltd.. 1661 West Fifth Avenue, Vancouver’ 9, B.C. Grams: Ruste. 

Mediand Led., 576 Wall Sereet, Winnipeg, Manitoba Phone: a. 10, 37-187-188-189, Grams: Mandem. 






SOUTH AFMICA, Renneeh Ray Ltd., P.O. Box 5662, 34 Ameshoff Street, Braamé Joh burg. Phone Grams: Gemray 
REPRESENTED IN PRINCIPAL a THRO VSHONT THE WORLD 
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Idlers thot run 20 hours out of every 24, 






and daily carry 6,000 tons of gold ore. 




















An idler for a 48-in. belt, with nipples 
for recharging the seals from one side. 


Well sealed, M&C belt conveyor idlers are. They arrive 
with labyrinths full of soft grease, alert to keep the ball 
bearings specklessly free from grit and in perfect order. 
Without needing so much asa kind look, they give this 
protection throughout a good working life. And if they are 
refreshed occasionally by a shot from the gun, they keep it 


up many times as long, in fact as long as you like. 


These perpetual seals are almost frictionless. They enable 


* 4 hard-working M&C idlers twenty years old to spin at a touch. 


Bridgeton Glasgow S.E. 


Olive Grove Rd. Sheffield 2 - 36 Victoria St. London S.W.1 
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IS THE COST 
OF PRODUCTION 
YOUR MAIN WORRY ? 


Then why not consider the use of Extruded Steel 
Sections by Low Moor These Extruded Sections 
can help you to achieve minimum metal usage 
combined with maximum efficiency. They 

can reduce or even eliminate expensive machining 
fabrication, or welding processes 

Extruded Sections are produced in all types of 
steel from mild steel to the more complex 
stainless and heat resisting alloys 

Good designs mean better business and Extrusions 
by Low Moor give opportunities for new designs 
Low Moor Fine Steels are fully A.1.D. approved 


For details of Alloy and Special Steels 
and Super Hiperm contact 
Low Moor Alloy Steelworks Limited 


LOW MOOR, BRADFORD 
ENGLAND 
Telephone 77331 (9 lines) 


Powney / X 16 
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interested in 


PRESSURE 
VESSELS? 


Then, probably it will interest you to know 
that the North Greaves Works of Jenkins of 
Rotherham was planned and equipped 


solely for the fast fabrication of heavy vessels 








to Class | specification. 


of Rotherham These works offer capacity and are co-ordinated 


with every modern resource for the successful 

manufacture in all-weldable metals of any 
Welded fabrications and fusion-welded pressure 

vessels to the requtreme nts of Lloyds c lass 1, AS VME AO T 


codes and similar specifications 


design of pressure vessel. 





Tit , c , Mm wm MIS CTS 
ANIUM, HEAVY AL N ANI ul E 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM 


Telephone 4201 -6 (6 lines) asa il 
THE SIGN OF 
GOOD WELDING 
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The 


Fastest- 
Changing — re 4 
Toolholder e 


aR Nee 


Spring-loaded pin 
lifts and holds 
three-position chip 


Ny lamp ~~ , aos 


“With the EXCLUS/VE 


—Jolaialo ms ili(-lcoMm Mala-1- me} (-lell @lallelela-t-1.4-14 


Same Wrench 
Operates Screw 
from Top or 
Bottom. Saves 
Time on Multi-tool 
Set Ups. 


NEW COROMANT 
INSERT 
DISPENSER 


SEND FOR NEW ~~ 
FREE BOOKLET > 


<@ 


Enter No. 331 on reply card 











34 


Oct. 28, 19909 THE ENGINEER 


wear and you Say 


pvt& Noney 






wore, 


eeteay 
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invest in 
quality 


_  ENERGOL 


}))} INDUSTRIAL LUBRICANTS 
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Metal Spinnings, Tube Manipulation, Coil Pro- 
duction, Coppersmithing, these are the industrial 
fields in which we have worked since 1780. Our 
traditional skills are supported by modern plans 
and the latest techniques. Spinnings can be 
produced in any metal or alloy from blanks up 
to 7 ft. in diameter and tolerances of +005 inch. 
Quantity is no problem and tool facilities are 
available. 


get in touch with 


LEE & WILKES LTD 


Smiths in any metal 


PRIORY COPPER WORKS 


BREWERY STREET, BIRMINGHAM 6 
Telephone: ASTon Cross 2005-6-7 P.B.X. 
A.LD. and A.R.B. approved 
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A New Approach to Chimney, 
Flue and Ducting Construction 


‘DRIBORE’ 


The Logical Answer to Corrosion and Smut 
Emission Problems. 


Maintains inner surface above dew point of gases 
and stops condensation. 

Does not corrode and so lasts longer. 

Can be transported and handled easily being of 
mild steel welded construction. 

Made in flanged or socketed sections, it can be 
erected easily in the same way as normal steel 
chimney. No scaffolding is necessary. 
Construction is not confined to circular chimneys 
and can be used for square, rectangular or change 
section pieces, horizontal ducting and casings, etc. 


A full description of this chimney appeared Page 322 in “The 
Engineer’’ dated 19 August 1960 


Manufactured by 


SUPERWELDS (Lewisham) LTD. 


PRINCES ROAD - DARTFORD - KENT 
Telephone: Dartford 26333 Prov. Pat. No. 15760/59 
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PRECISION 


PLASTIC SHIMS 


From -0005" 
up to -040" 


= 


gus THE THICK NES. 
1 


There is an ‘‘ARTUS"’ grade for 
most Chemical and Thermal Conditions 


EASY TO IDENTIFY - EASY TO USE 


* Write for Samples and Literature 
or Mail Biveprint for Quotation. 


AUTO AERO LTD. | 


Enter No. 362 on reply card_ 
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to meet the more exacting applications 


Rubber Components for the 
more Exacting Applications 


Our wide experience in the field of precision 
rubber engineering qualifies us to advise on the 
rubber compounds and design of components 








Our plant is fully equipped to deal with bulk production, as well 
as small quantity requirements for prototype and development work 
Designers and Engineers will be interested in our new publication, 
‘Synthetic and Natural Rubbers and their Uses'-copy sent upon request. 
High Grade Rubber Mouldings and Extrusions ‘O’ Rings 
Seals « Bushes Grommets Diaphragms Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 
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Typical examples of our production 
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APPROVED ALD. AND A.R.B. 
PRECISION RUBBERS LIMITED - BAGWORTH 
Phone: BAGWORTH 3461/6 
Producers of Rubber Mouldings to fine di iona/ tolerances and offically approved specifications 
Enter No. 363 on reply card 
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SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘* Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 


(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60ibs. per square inch. The 
consumption is 700ibs. per hour. 
The Washer is extremely simple to 
operate and can be easily operated 
in complete safety by unskilled 
personnel. 


Photo by kind permission of the Vulcan Foundry Led 


CLEANING A LCCOMOTIVE 


The high temperature and pressure of the jet make it un- 


equalled for power and efficiency and the use of cleaning solutions is 


not normally required. 


CLEANING A SLAUGHTER-HOUSE FLOOR 8 


ADVANTAGES OF THE ‘D & M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

(3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 

(4) It will operate satisfactorily with low 
steam pressures (60ibs. per square inch 
upwards). 

(5) It can be operated with perfect safety 
and satisfaction by a non-skilled labourer. 


(6) Simple, compact and light. 

(7) No detergents or cleaning solutions 
are normally necessary. 

(8) No other system offers the same flexi- 
bility at low operating costs, low main- 


tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 
@ (9) A wide range of jet temperature and pressure is available so that the apparatus is 


suitable for all types of requirements. 


WRITE FOR LEAFLET S./! 





ROMILEY 


MANCHESTER ie 





Telegrams : EXHAUST, ROMILEY 


Telephone : WOOdley 2626 (2 lines) 


Enter No. 364 on reply card 
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AIR COMPRESSORS 


” y 
VERTICAL SINGLE-ACTING TYPE Wa Lew / 
SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. rd 





60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





ee 
Ne 























with 
i AUTOMATIC 

DRAIN 
AIR LINE FILTERS 
= 3 | FULLY AUTOMATIC filtering and 
\ e 4 moisture removal and fully automatic 
J draining of the compressed air line 
x before it reaches your air-powered 
equipment ensures ideal working con- 
ditions and thus reduces maintenance 
SSS eee” costs. Once installed no adjustments 
d ecessary, so that you c s 
FOR PARTICULARS OF THESE COMPRESSORS AND FOR sesured thet your equipment is contio- 
OTHER TYPES AND SIZES ually receiving dry filtered air—and the 
automatic drain continues to operat 
TELEPHONE : IPSWICH 56124 (3 LINES) oven if no it 1s Sowing is 
TELEGRAPH : “ REAVELL, IPSWICH "’ OR WRITE TC :— MANUAL DRAIN AIR FILTERS 
are also available and are designed to 

REAVELL & CO., LTD. fit the same pipe sizes. 
Full details from: 

: Pp S W | ts ta a = N G L A N D Cc. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE, Te/: | /0 & 106 








COMPRESSED AIR NEEDS 41g" EQUIPMENT 














Enter No. 371 on reply card Enter No. 372 on repiy card 








G@k For...FERROUS AND 
NON-FERROUS 


CASTINGS 


FOR ALL INDUSTRIES 








Made with the experience and skill gained 
by generations of craftsmen at the famous 


! DOWLAIS WORKS 


Telephone : Dowlais 70 


) 
GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 33/51 








Enter No. 373 on reply card 
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For almost forty years Spenborough have been in the 
forefront of the design, development, and manufacture of 
hydraulic mechanisms. Our long experience in producing 
Rams, Pumps and Valves is freely available to all users 
of Hydraulic Systems and enquiries are invited for 
precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS. 


Phone: Heckmondwike 1411 (5 lines) 
London & S.E. Counties: B. B. Sales Ltd., 88 Clapham Road, LONDON, S.W.9. Phone & Grams: RELIANCE 2512 


Grams: UNION, Heckmondwike. 


Enter No. 381 on reply card 
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One of four PARSONS 200 MW 












cross-compound turbo- 


s 0 in E generators at Richard L. Hearn 


generating station, Canada 


One of three PARSONS 


120 MW turbo-generators 


recent idee 


station, Scotland 


PARSONS 


Two PARSONS 60 MW turbo- 
generators at Little Barford 
power station, England 


turbo-generator 





Three PARSONS 100 MW 







turbo-generators at 






Ferrybridge power 






station, England 


installations 






One of four PARSONS 







120 MW turbo-generators 


at Drakelow power 


station, England ” PN = - . zs >... ~ 







C. A. PARSONS AND COMPANY LIMITED 


HEATON WORKS - NEWCASTLE UPON TYWE 


Enter No. 391 on reply card 
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GREENHAM GREENHAM 
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Bi 


mete set GREENHAM 




















Greenham (Plant Hire) Ltd. have GREENHAMS now have the 







: added to their nation wide hire knowhow plus the mobility to 
fleet a further complete range handle anything, anywhere at 
of Coles cranes, bringing their any time—plus, of course, Coles 
total lifting capacity to over speed, reliability and economy. 
300 tons with jib lengths |8 to 





200 ft. 







THE NAME THAT CARRIES WEIGHT 
STEELS ENGINEERING PRODUCTS LIMITED 


HEAD SALES OFFICE: 143 SLOANE STREET, LONDON, S.W.1. 


SALES AND SERVICE: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, 
"Registered Trade Mark LEEDS, NEWCASTLE, GLASGOW. 789 





CRANES 






























WE ARE 
MANUFACTURERS 


AND ROLLERS 





OF QUALITY 








Basic Open-Hearth and 

Electric-Arc Furnace Steels, 

Carbon, Case-hardening, Forging, 
Bright-drawing, Machining, Free-cutting 
and Alloy steeis to all specifications. 
Sections, Fiats, Rounds, Squares, 
Billets, Biooms and Siabs. 


omens, 
- . 
“ * 






ROUND OAK 
STEEL WORKS LIMITED 





P.O.BOX 3 * BRIERLEY HILL STAFFORDSHIRE * A ® COMPANY 


with branch offices at : London, Sheffield, Manchester Enter No. 421 on reply card 
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CONTRACTORS TO THE 


ADMIRALTY, WAR OFFICE, 


> Ni AIR MINISTRY AND H.M. OFFICE 
nO . : QO 3 OF WORKS. 
= = — ed x -_ ad 
— a ~ 


LONDON OFFICE: 
Long Lane, Hillingdon, Middlesex 
Telephone: UXBRIDGE 3925 





Telegrams: “* DEVISORS, WISHAW’ 
Telephone: WISHAW 289 & 290 











Whitegates Engineering Works 
MOTHERWELL + SCOTLAND 


“ ~~ 











ses of 








AN ASSOCIATED COMPANY OF 
MESSRS, BUTTERS BROS. & CO., LTD 








when ordering, 


Manufactured in Western Germany by 
Kugelfischer Georg Schafer & Co. 


Founders of the Ball and Roller Bearing Industry 


FAG BEARING COMPANY LTD. <I 


TETTENHALL - WOLVERHAMPTON - STAFFS 


Phone: Wolverhampton 52075 (10 lines ) Telex: Wolverhampton 33-214 ESTABLISHED 1883 








BRANCHES AT: ABERDEEN, BELFAST, BIRMINGHAM, GLASGOW, LEEDS, LONDON, MANCHESTER, NORTH SHIELDS, SWANSEA & WOLVERHAMPTON 


Enter No. 432 on reply card 
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RE 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 


CANONBURY, N.1 
CAN 4244/5/6 


Telegrams: ‘“‘Wilmaket, Nordo, London” 











Enter No, 441 on reply card 





THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, 
Etc. 
The 
HORNE 
ENGINEERING Co. Ltd. 
35 PITT STREET, GLASGOW 


Enter No. 442 on reply card 





ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 





Telephone: 
ROTHERHAM 4115-6 





Enter No. 443 on reply card 














DOUBLE 
HOUSING 
PLANERS 


The illustration shows our new 
design of 4ft. Oin. Machine complete 
with Milling Head. These machines 
are made from 3ft. Oin. wide up to 
the very largest sizes. Openside, rail 
and horizontal and vertical machines 
are also available. 


acceleration 
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The drive of our Planers now in- 
corporates the closed loop system 
of control, giving an extremely wide 
range of speeds and greatly improved 
and deceleration, with 
subsequent reduction in cycle times 
The very robust construction of the 
Machine will be noted, enabling full 
advantage to be taken of the power 


available and the latest types of 
cutting tools. The table runs on 
plastic strips of proved efficiency 


Extra long down feed, with individual 
feed motion to each tool box is a 
useful feature and push button con- 
trolled inching saves setting time. 

Our two-speed milling head is a very 
useful addition to the Machine, which 
can be supplied when required, and 
extremely high metal removal rates 
are possible, using a very advanced, 
but easily maintained, type of cutter 
We are able to offer these heads for 
attachment to existing Planers, and 
in these cases we can also supply the 
feed gear which may be needed. In 
the case of our new Machines, the 
planer drive itself can provide suitable 
speeds and larger Machines have an 
auxilliary feed gear in the transverse 
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direction. Leaflets are available of 
the Planing Machines and the Mil- 
ling Head, and we shall be pleased 
to send copies of these publications 
or to submit quotations at your 


request 


SCOTTISH 


MACHINE TOOL, 
CORPORATION LTD., 
17 Lynedoch Cresc., Glasgow, C.3. | 
———— DOUGLAS 6586/9 ——— 


58 Victoria Street, London, S.W.| 
VICTORIA 2106 


256 Moseley Road, Birmingham 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., 
Leeds 2. 
LEEDS 25250 





Enter No. 444 on reply card 








Everything for the Pattern Shop 


“PLASTIFIL” PATENT WAX FILLET 
“POLYFIL” PATENT PLASTIC FILLET 
LEATHER & WOOD FILLETS 


J. W.& C. J. PHILLIPS LTD 





MALL. IRON 
DOWEL PLATES, DOWELS 


FOR 


METAL PATTERNS 


FROM 
STOCK 





> : 
~ ~ » 





POMEROY ST., NEW CROSS, LONDON, S.E.14 





LETTERS 





BRASS DOWELS 


ALL _ SIZES AND SOCKETS 
AND STYLES | 








Enter No. 445 on reply card 














This book deals with the construction and application of resistance strain gauges and with the 
The strain gauge rosette, which is finding ever 


most commonly used circuits and apparatus. 
wider application, is treated extensively, being introduced by a short exposition of the theory of 


RESISTANCE STRAIN 


By J. YARNELL, B.Sc., A.inst.P. 


Price 12s. 6d. (Postoge 6¢.) 


stress and strain in a surface. 


Order your copy through your Bookseller or direct from :— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


| 


| 


GAUGES | 





Enter No. 446 on reply card 
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A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD LTD 








PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century) 
p Pp y y 


Enter No. 451 on reply card 
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ORDINARY STEEL CASTINGS 


Sand-Free with 


Superlative finish by 
the Aliston Process 





The Alston Process... based on a patented, self-curing sand bonding mixture 


which imparts a superb fine grain finish to mould and core faces, impossible 


to achieve by conventional methods. Result .. . ? Flaw-free castings, true to 


pattern and free from sand inclusions. Advantages . . . ? Machining allowances 


reduced, tool life increased, productivity improved. Delivery ? Prompt. 
Price... ? As for ordinary castings. 


SCIENTIFIC CONTROL ~ 3! aspects of 


production, and Gamma ray inspection ensures a steady 


flow of high-quality, low-cost castings 





ALSTON FOUNDRY COMPANY LIMITED 


NENT FORCE FOUNDRY + ALSTON CUMBERLAND 
TEL: ALSTON 268 748 





Enter No. 461 on reply card 
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POHLIG 


MECHANICAL 
HANDLING PLANTS 


Loading bridges 

Electric monorails 

Slewing and travelling cranes 
Crane crabs - Cableways 
hYddelsl-Tamlatticlileliftelars 

Blast furnaces charging plants 
Wagon tipplers 

Belt Conveyors 

Steel bund Conveyors 
Troughed belt conveyors 
Troughed chain conveyors 
Portable belt conveyors 
Gravity bucket conveyors 


Aerial ropeways 
for material and 
elob Si —talel i meigelal solely 


J. PPOHLIG AKTIENGESELLSCHAFT COLOGNE 


Enter No. 471 on reply card 


ROLLING 
SHUTTERS 


IN STEEL, ALUMINIUM 
ALLOY OR WOOD 


hand or power operated 


e QUICK DELIVERY 
e SERVICE AFTER SALES 


FOR ALL (SIZES AND 
TYPES OF OPENINGS 


Send for illustrated 
literature to DEPT. R.16 





ANNE ROAD, HANDSWORTH, BIRMINGHAM 2!. Telephone: SMEthwick 221! (6 lines) 


Enter No. 472 on reply card 
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Ask for pamphlet 1/28! 










CLASS-J SWITCHGEAR 
Up to 150 and 250 MVA 


Reyrolle class-J switchgear is an economical range 
eminently suitable for urban and rural networks 
and consists of circuit-breakers, oil-switches, fuse- 
switches, and ring-main tee-off fuse-switches. 


Reyrolle 


A REYROLLE & COMPANY LTD HEBBURN - COUNTY DURHAM - ENGLAND 


Enter No. 481 on reply card 
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Here is a laminated plastics material 
that thrives in conditions where 

other materials fail. TUFNOL withstands 
rough treatment; resists corrosion; 
gives excellent service immersed 

in seawater, mild acids and alkalies, 








petrol and oil, and it will not be 
attacked by rodents or pests. 
Have you a problem of production, 
maintenance or design? 

Ask our Engineer to come and talk 
TUFNOL with you. 


STRONG BUT LIGHT 

RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES 
ELECTRICAL INSULATOR 
MACHINES EASILY 

STORES INDEFINITELY 





(REGD. TRADE MARK) 


Available in sheets, tubes, rods, angles and channels in numerous brands 





er @ @ Se -t ow , PERRY BARR . BIiRMItN GHAM 22 8B 






















Precision 
Engineering 
for 

Atomic 


Energy 


AT CHAPELCROSS ANNAN 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


Telephone: 2631/1 ° Telex 54-119 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - 


FPI-28 





STRAND - W.C.2. Phone TEM-BAR [5/5 
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plus ‘010 minus nil. That is the 
tolerance permitted on the 
fitting of this 36ft. diameter 
Base plate in each reactor. 69 
steel plates, each 4in. thick, 
support on ball bearings 1050 
tons of graphite. This is the 
kind of job that WARD'S 
engineers like. 


On the left, part of the 44 
miles of jin. stainless steel 
tubing fitted in each reactor to 
enable regular checking of the 
coolant gas in the Reactor. 


A tricky job but then WARDS 
have been fabricating and lay- 
ing pipework in atomic plants 
for about |2 years. 


WARDS are fully experienced 
in all installation work on 
Atomic and other types of 
plant. 







Enter No. 501 on reply card 
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designer! 


A dark word. 


Sp2sb.cosenetees tee P ‘ % You could set a trap in an alley with it. 


The world is full of designing people. 


What the world needs today 
Are devilishly good designers. 


Not many of them around. 


As it happens 
A number of such designers 


Are assembled at Plowright Brothers 


Awaiting your orders 
To design devilishly well 
Anything from personnel lifis 





oe oS To casting ladles 
, Or (if you prefer) 
/ From Models To Nodulizers * 




















PLOWRI GHT BROTHERS LIMITED Chesterfield. Telephone 7161 


Designers and fabricators of almost anything in STEEL 





% You do know what a Noduli zer is, don’t you? 





Enter No. 511 on reply card 
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STEEL FRAME © 
BUILDINGS — 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit se Pumping Stations, 
ower Stations. 
Simhat 
Bridgework and Riveted Work 


of all descriptions. 


BROWNLIE and © 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 





| 
i] 
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INFRA RED 


HEATING AND DRYING 
For Industrial Processes 


GEORGE VOKES (‘s:") LTD, 


90 WARDOUR STREET, LONDON, W.!. 
and 

INFRA RED WORKS, HIGH ROAD, N.II. 

GERrard 2732 ENTerprise 4684 














Enter No. 522 on reply card 








CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street tronworks, Leeds 9 Tel.: 3241 1-2 
32, Victoria Street, London, $.W.1 Tel.: Abbey 2966 
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us and 


errous 





(CQO XEAIDANN KES: 


LIMITED 





BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Stevenson Road Scapa House 
Langley Green Pendleton Attercliffe Park Roya! Road 

Oldbury, Birmingham Salford 6 Sheffield 9 London N.W.10 

Tel: Broadwell 161] Tel: Pendleton 248] Tel: Sheffield 41216 Tel: Elgar 58/1 

Telex 33183 Telex 66448 Telex 54205 Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 


A METAL oe ee ee iv] Gir Oe? COMPAWN Y 





SN.10 
Enter No. 524 on reply card 
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Have you a Spanner in your Works? 


...is it a question of 
right things in the 
right places .. 









tii 











MILLWRIGHTING - PLANT INSTALLATION 
STEELWORK - FABRICATING - CONVEYORS 


DOWN & FRANCIS LTD. 


1564/6 PERSHORE ROAD STIRCHLEY BIRMINGHAM, 30 


ENGINEERING 
CONTRACTORS 


Telephone : KINgs Norton 279! 





Enter No. 525 on reply card 
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CIVIL ENGINEERING 
















+ 


Construction of the new No. 5 Dry Dock 
for Cammell Laird & Co. (Shipbuilders & 
Engineers) Ltd., Birkenhead, involved the 
excavation of 400,000 cubic yards of 
sandstone; when completed, the Dry 
Dock will be 950 ft. long by 140 ft. wide at 
the entrance allowing a maximum depth of 
water of 35ft. This contract, worth approx- 
imately £2,000,000, will enable vessels up 
to 100,000 tons d.w. to be accommodated 
and is due for completion in 1961. 





Consulting Engineers: Rende!l, Palmer & Tritton 





A. MONK & COMPANY LTD. 


Warrington and London 
Offices at: 


Hull, Middlesbrough, Stamford & Worcester 


HINKING 








Enter No. 531 on reply card 


53 





Oct. 28, 1960 THE ENGINEER 





pyle) ¢ om: uInwY) SERVE MANKIND 


' 


; Be? 


wv Lh es 





nm oy 
a if 
_ = : 


Dealing with a sudden abundance of storm 
water or the disposal of sewage effluent are 
the types of duty for which Tangye Propeller 
Pumps are ideal. As our towns spread over 
larger areas such work becomes a problem 
of considerable dimensions which grows 
with the passing of time. 


But the man-in-the-street is seldom aware of 
such problems. These difficulties have to be 
overcome by the Consulting Engineers and 
Public Servants who, like Tangye Propeller 
Pumps, quietly and efficiently perform their 
duties, meeting every eventuality. 


Each of this group of Tangye Propeller Pumps deals with 2780 gallons per min. of sewage 
effluent, against @ 104 feet head. Driven by a |S B.H.P. motor running ot 720 R.P.M T A N G » 4 ) > s 





LIMITED 


Enter No. 541 on reply card 





SMETHWICK - BIRMINGHAM < Phone: SME 1181 





Good water is priceless... 
yet it costs so little! 


Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so littke when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 








these other money-saving features : smaller tank work * low-cost installation ° 
automatic operation * reduced retention time. All of them make the 

cost of Accelator good water something you should know more about : 

as indeed you can by writing for details. 


algae Accelator ...Soft, clear water 

















THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 
Enter No. 542 on reply card 
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THE RIGHT ROAD AT THE RIGHT PLACE AT 

THE RIGHT TIME 

In his summing up at the conference on the Highway 
Needs of Great Britain organised by the Institution of 
Civil Engineers in November, 1957, Sir Herbert Manzoni 
said he was inclined to agree with one of the speakers 
who found the prospect frightening. Towards the end 
of the conference on “Planning, and the Motor Vehicle”, 
organised by the Town and Country Planning Associa- 
tion, on October 18 and 19, 1960, of which a report is 
printed elsewhere in this issue, the Chief Planning Officer 
of Kent rated the problems “terrifying”. So we progress! 
Or do we? Before taking that question we should like 
to pa¥ a tribute to the Civils for their 1957 conference; 
virtually everything that has been said since, on Britain’s 
traffic problems, seems to have been clearly presaged, 
if not actually recorded verbatim, in the 312-page 
volume of proceedings of that conference; it has become 
a work of reference from which quotations are constantly 
being drawn in Parliament, at conferences, and else- 
where. 

On the subject of Britain’s progress in transport 
matters using the word transport in the wide sense of 
movement the planners’ conference will perhaps only 
have tended to confirm that although, owing to greater 
interest on the part of the Government, Britain has been 
accelerating its work on roads, the problems are accelerat- 
ing more rapidly: the gap widens. That is all too familiar. 
But there do seem to be factors in the planning and archi- 
tectural worlds from which encouragement can be 
gleaned; from which it can be hoped that, with increasing 
knowledge and adequate political momentum, there will 
eventually be determined the directions in which civil 
engineering should be unleashed to catch up with the 
problems set by a product of mechanical engineering. 
From now on it can be expected that planning prob- 
lems will be seen largely as transport problems, and 
transport problems as planning problems; that will prove 
to be a far reaching outcome of the conference, we judge, 
and its value is unquestionable. Then on the architec- 
tural side, the conference included, from Mr. Frederick 
Gibberd, a display of slides confirming that, in the de- 
sign and lay-out of modern buildings, architects seem 
never at a loss to provide, ingeniously and artistically, 
for the motor vehicle within the particular environment 
concerned. Those environments may be small, but they 
add up, and it is something to know that within the 
confines of each piece of development or redevelopment 
the architectural profession can be relied upon to see 
that everything possible is done to anticipate the rapidly 
widening impact of the motor vehicle on daily life. 
Between and beyond those pockets of development, 
however, confusion reigns still; it provided the customary 
thrashing ground for two days of hot debates from 
which as at the Civils’ conference in 1957 there 
emerged principally the urgency of meeting the two pre- 
liminary requirements, which we have already mentioned, 





greater knowledge and political momentum, through 
research and legislation. 

The conference groped after an ideal centralised re- 
search organisation, but seemed discouraged by the 
number of Government departments and outside interests 
involved; and we reflect that already there is rather more 
research than is applied or heeded, from current re- 
sources such as the Road Research Laboratory. Some- 
one at the conference wondered on the researches carried 
out by the firms within the motor industry before they 
decided on their programmes of expansion: whatever 
those researches, the example inspires us to attempt an 
aphorism: of what use is research without decision! 

On the political front, the conference included more 
than a sprinkling of Aldermen and Councillors to voice 
the frustrations felt by local authorities. But Mr. John 
Hay, Parliamentary Secretary to the Minister of Trans- 
port, who opened the proceedings, did not allow him- 
self to appear worried: he affirmed that “our planning 
will produce within the resources available, the right 
road at the right place at the right time”. It is perhaps 
given to Parliamentary Secretaries to remain unworried: 
an earlier one concluded a Commons debate on traffic 
congestion in May last year with the words, “we can 
confidently say that the Government have this very diffi- 
cult problem completely in hand”. But there are 9 
million reasons to worry already, and by 1999 there may 
well be 30 million! 


PLAN FOR LOCAL BROADCASTING 

Having seen the steady trend of essential radio services 
towards higher frequencies and closer channels, the 
claim to have found under-utilised space in the medium 
waveband is somewhat unexpected. This, however, is 
an essential element in the report, “A Plan for Local 
Broadcasting in Britain,” which has just been published 
by Pye, Ltd., of Cambridge, to explain the scheme 
already brought to public notice by demonstrations 
earlier this year at the Royal Show and at a special 
exhibition preceding the Radio Show. In reporting the 
latter event, we explained the company’s proposal that 
low-power medium-wave transmitters should be used in 
the daylight hours, when reception would be by direct 
wave only, and that the service should be continued with 
v.h.f. transmitters after dark, when the sky wave of an 
m.f. transmission would cause interference further afield. 
The report now before us, which describes planning 
work carried out by Pye Telecommunications, Ltd., in 
conjuction with independent consultants, shows how 
ten stations spaced about 90 miles apart might share a 
single channel without using directional aerials. A typical 
transmitter power would be 250W, sufficient to serve a 
10-mile radius, but 1OOW might suffice for smaller towns 
with a correspondingly reduced rural area. If ten mf. 
channels were made available for local broadcasting, at 
least a hundred stations could be operated on this basis, 
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it is stated, and service given to most towns in England, 
Wales, Scotland and Northern Ireland with populations 
of 50,000 and upwards. It is suggested that all these 
frequencies and more besides could readily be found 
because only thirty-one of the 121 channels in the mf. 
band between 529 and 1602 kc/s are occupied by home 
Stations, or Continental stations audible there during 
daylight hours. 

The v.h.f. stations would have to share frequencies 
in Band II with B.B.C. transmitters, and it seems that 
the allocation of frequencies enabling both services to 
be heard without interference would be complex. In 
daylight the v.hf. transmitters might broadcast for 
schools; after dark they would take over the entertain- 
ment service, and the fact that this would eliminate that 
part of the audience without v.h.f. sound receivers is 
not thought to be serious since the public in general is 
known to use television rather than sound radio receivers 
in the evening hours. The suggested power output for 
the v.h.f. transmitters is | kW. They might be used for 
various public services in daylight when not engaged on 
broadcasts to schools. 

The report dwells on various social and other aspects 
of local broadcasting, including the possibility of traffic 
and road condition reports for motorists. At this week’s 
Motor Show visitors to the Pye stand have been able to 
take part in a programme-planning competition aimed 
at selecting the more popular programmes for a hypo- 
thetical “drivers-only” radio network no doubt with 
local broadcasting possibilities in view. Stimulus to 
British exports of radio equipment and tape-recorded 
programme material is another advantage claimed in a 
persuasively-argued document. In one respect, however, 
enthusiasm may have led to over-statement. Is it really 
true that “news and feature programmes about local 
communities other than your own, 30, 50 or 100 miles 
away are practically valueless. Worse, they are boring 
and even irritating”? If so, wind up the drawbridge! Put 
the ox-cart in the garage and call the minstrels into the 
hall. The wide horizons of radio are not for us! 


CIVIL AND PUBLIC HEALTH ENGINEERING 
Last week, the new president of the Institution of 
Public Health Engineers Mr. R. F. Pearson, M.LC.E., 
delivered his address; it was a very interesting one, com- 
pounded of several subjects of which his account of the 
historical beginnings of public health engineering can be 
particularly recommended. However, it is the contem- 
porary aspects of Mr. Pearson’s thesis which we concen- 
trate upon here, since he commented upon the subject 
of Institution mergers, which is somewhat topical! Public 
health engineering, Mr. Pearson asserted, was a profes- 
sion in its own right rather than an extension or speciali- 
sation of civil engineering or any other of what might be 
called the mechanical sciences. Those civil engineers who 
become public health engineers, he said “do so by 
broadening rather than lengthening the basis of their en- 
gineering knowledge.” Later on in his address, however, 
the president seemed to have had second thoughts, for he 
expressed a rather different view. This is what he said: 
“I believe that throughout the years the Institution of 
Civil Engineers has always been regarded as the parent 
group. The trend of thought now seems to be towards 
re-integration, if I may use such a word, of the engineer- 
ing profession generally. And I would say that, subject 
to each group retaining its special identity, its freedom of 
action within its own field and its right of representation 
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outside it, the movement towards re-unification of the 
engineering profession generally would be to the benefit 
of the public and professional engineers alike. The move- 
ment is bound to have an impact on this Institution and 
members would do well to give thought to it.” 


AUTOMATION IN THE STEEL INDUSTRY 

Automation still lacks an acceptable definition. But 
it is a word which has not only gained wide currency 
quickly; it also bids fair to live a long time. We shall go 
on hearing it, whether we like it or not — and there are 
quite a lot of people in the latter category. To them 
the word automation embodies an ugly idea which, if 
it were true, would be alarming indeed. To some of its 
opponents automation means, ultimately, the enslave- 
ment of man by the machine. In the opposite camp are 
those who feel that automation can only add to the 
comfort and dignity of man by relieving him of all the 
monotonous, unpleasant, or even dangerous jobs he still 
has to do. Putting aside questions of whether we think 
automation is good or bad, it is of some interest to 
inquire how far we have already progressed towards its 
achievement, or, if achievement is a word to which, in 
the present context, some might object, towards its edop- 
tion. For there is no doubt at all that in some industries 
full automation in the sense of automatic manufac- 
ture with an automatic check of the product to a set 
standard, and automatic rectification or adjustment of 
the manufacturing process as required is more than 
feasible. It*has, in fact, been done. In other industries, 
such as steel manufacture, full automation is much more 
difficult, but even here, though it is always rash to 
prophesy, it is fairly safe to say that automation is com- 
ing. Just how near it really is was discussed at a recent 
conference of the British Iron and Steel Research Asso- 
ciation at Buxton. 

Lord Halsbury, in his opening address, said that the 
first step towards automation in any industry was the 
collection of operating data by means of full plant 
instrumentation. All modern iron and steel works have 
very full instrumentation. They have had it for years, 
and would find it difficult to operate without it. Some 
parts of the manufacturing process are, of course, easier 
to deal with than others, and there are still many 
problems to be solved before every part of a large steel 
plant can be covered by instrumentation and subjected 
to automatic control. It is relatively easy, for example, to 
measure continuously the gauge of a rolled strip, and 
to send signals back to the mill which will correct errors 
detected by the measuring apparatus. It would be a 
very different matter to measure continuously surface 
quality, and provide correction signals. But enough is 
known of instrumentation and automatic control to 
cover very large sections of the plant adequately, and a 
lot of work is being done on the, at present, intractable 
problems. If each individual process can be controlled 
(and corrected, where necessary) automatically, steel- 
making is well on the way to automation. Steelmaking, 
however, is a complex process, involving many different 
items of plant which may or may not be interdependent. 
Sometimes what happens at the end of a long produc- 
tion line can materially affect what happens at the 
beginning, and vice versa. So it may be necessary to feed 
information, in the form of signals, both backwards and 
forwards, perhaps simultaneously. Certainly some means 
of co-ordinating all the information provided by the 
instrumentation is necessary. The various data obtained 
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can be co-ordinated and the appropriate instructions 
issued manually. But now a new factor has entered the 
field of control. The computer can do this work, at least 
within limits, more quickly and more accurately than 
it can be done by man. 


Ignoring the commercial buying, selling and 
accounting — side of iron and steelmaking (automation 


can do a lot here, too, though it was outside the terms 
of reference of the B.I.S.R.A. conference) the running of 
a steel plant resolves itself broadly into: selection and 
proportioning of raw materials; processing them into the 
qualities, shapes and sizes ordered; and the checking of 
the finished products before despatch. Many of these 
operations can already be done automatically, and the 
conference visualised a series of fully-instrumented pro- 
cessing departments, each controlled by one or more 
computers, which not only fed the necessary instructions 
to the machines, but also fed back information to a 
central computer which co-ordinated the overall opera- 
tion of the plant. This, admittedly, was only a 
visualisation of what might happen. But it was not far- 
fetched. Some parts at least of the industry are really 
very much closer to fully automatic operation than is 
generally realised. This is exemplified by the production 
of medium and heavy forgings under the hydraulic press. 
By normal methods the press operator reads a drawing 
showing the required product and controls the stroking 
of his press to squeeze the different parts of the forging 
to the dimensions required. Control of the stroke length 
is manual and when the operator is approaching finished 
sizes he has to go carefully; an undersized forging could 
be scrap. If the press could be made to work under 
precise and continuously adjustable position control, it 
would simplify the operator’s work and there is no 
reason why his working instructions should not be in 
tabular form. Precision position control has been 
achieved, both at the B.I.S.R.A. laboratories and in in- 
dustry. To go a step further, if the operator can “tell” 
the press to work to a precise position, there seems no 
reason why the press should not be instructed mechanic- 
ally. From this it follows that it should be possible to 
feed a programme into the press and its associated 
forging manipulating machinery, and do the whole job 
automatically. Iron and steelmaking has not yet reached 
the stage where it can be computer-controlled through- 
out, but it has some of the essential bases of such control 
in normal operation. Perhaps it will be said that the 
idea of a fully automatic iron and steel works is fantastic. 
To that it can be retorted that while no one can foresee 
the future it is possible to learn a lot from the past. The 
steam engine, the aeroplane, television; these were all at 
one time pipe dreams, and much derided. It will be 
interesting to see what does happen to iron and steel. 
Perhaps it will happen quicker than we expect. 







COUNTY SURVEYOR ON ROADS 

If a situation report on Lancashire roads by Mr. James 
Drake, County Surveyor, just published, represents at all 
fairly the situation in other counties, successive Govern- 
ments of this country stand condemned since 1949 of 
neglecting road transport needs and the present Govern 
ment must take a share of the blame. In 1949 a Road 
Plan for Lancashire was formulated on the basis, to quote 
from its opening paragraph, that the “the road system of 
a County might be termed adequate when it permits all 
its users to move economically, at a generally acceptable 
speed and under conditions of the maximum safety which 
can be afforded, between their various points of departure 
and arrival.” The road system was to be brought up to the 
required standard by 1979. Since 1949 it has been appre- 
ciated that the estimates of traffic increases in that Plan 
were too low and should be raised 150 per cent; and that 
the recommendations in the Plan for 111-2 miles of motor- 
ways also needs to be increased by 50°8 miles. Yet far 
from completing the Plan by 1979 as originally contem- 
plated, at the present rate of road construction it will take 
until 2146! Of 217 miles of Ist Group routes designed 
to provide roads of high standards including motorways 
only 30°6 miles, over and above 2°5 miles up to standard 
in 1949, have been constructed. Of 408-6 miles of 2nd 
Group roads only 6°4 miles have been constructed or are 
under construction in addition to 43 miles already up to 
standard in 1949; and of 281°9 miles of 3rd Group roads 
only a further 85 miles have been constructed or are 
under construction to add to the 45-6 miles already up to 
standard in 1949. 

It may be thought that these figures relate to past 
history and that the present prospect is much fairer. In 
fact there is little or no promise of better performance in 
the future. About motorways and trunk routes Mr. 
Drake remarks “although there are many schemes being 
investigated, the position in relation to actually starting 
the schemes is far from satisfactory. .. . The position on 
Classified roads is even worse than on Trunk roads.” The 
pattern is repetitive. The Ministry encourages the local 
authority to prepare schemes and even sets dates for some 
of them to reach the contracts stage. But, save for a 
small proportion of the schemes submitted, matters then 
come to a stop. Meanwhile traffic congestion is growing 
worse as the years pass and year by year the number of 
accidents increases as the amount of traffic having to use 
inadequate and dangerous roads increases. On the matter 
of safety it is well worth recording that at the time of 
writing the Report there had not been even one fatal 
accident on the Preston by-pass—-which it will be re- 
membered is built to motorway standards—in spite of 
the fact that since its opening, traffic on it had then 
covered 27,000,000 vehicle miles. That amounts to a 
standard of safety which even a railway might envy. 





“ New Motive Power—Lenotr’s Gas ENGINES ” 

** A machine placed in a corner of a room, of a size proportionate 
to the force intended to be developed, the pipe which brings into 
the manufactory the gas which lights it, a little electric pile on a 
bracket against the wall, a littke water supplied by the water company, 
and atmospheric air, and we have all that constitutes the moving 
power of M. Lenoir. The machine itself is little more than an ordinary 
horizontal engine ; but instead of it being brought into operation by 
the expansive force of steam, motion is produced by the combustion 
of a mixture of gas and atmospheric air ; and this combustion is 
brought about by the action of an electric battery, so that instead of 
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steam, air is introduced alternately on each side of the piston. This 
air, if air it can be called—for it is atmospheric air mixed with ordinary 
gas—is heated and expanded, after it is introduced into the cylinder, 
by the combustion of the gas which it contains, the gas being ignited 
by a spark from the battery. The poles of the battery penetrate the 
cylinder at each end, and the circuit alternates accordingly, as the 
mixture of air and gas is introduced to the one or the other side of 
the piston. 

“ This machine has excited great attention in France. It has been 
for some months regularly at work in the establishment of M. Lenoir, 
35 Rue Rousselet, at Paris, and its economy and simplicity are 
vouched by the highest authorities there.” 

















them. 


end. 


of constructing curtain walls at each side of the deep excava- 
tions for the Hyde Park Corner underpasses, and the traffi 
Excavation in the first section of 


capacity of the scheme. 


the underpass is shown in the illustration on the right. 


AST week the Press were invited to see 

the progress which has been made on the 
L.C.C.’s road improvement scheme at Hyde 
Park Corner and Marble Arch. A major 
stage was reached last week-end with a 
change of traffic flow, still following tem- 
porary routes for the constructional period 
in the region of Hyde Park Corner, but 
already utilising the dual carriageways which 
were originally Park Lane (now southbound) 
and the East Carriage Road (now north- 
bound) between the two junctions, and 
substantially the permanent new layout as 
far as the roads themselves are concerned, 
at Marble Arch. 

The scheme is very well known, and so we 
do not propose to reproduce here plans of 
the old and new configurations. Briefly, 
it consists of a dual. two-lane underpass 
between Knightsbridge and Piccadilly ; a 
much enlarged roundabout serving the Hyde 
Park Corner junction ; the dual carriageway 
route along the east side of Hyde Park 
noted above ; and a much enlarged rounda- 
bout system at Marble Arch. There are also 
various other changes in roads abutting onto 
these main ones ; the Decimus Burton screen 
is closed to traffic, but the ceremonial route 
for processions through Wellington Arch and 
the screen, and then through the Marble Arch 
itself at the other end of the scheme is to be 
retained. Pedestrian subways are prominent 
in the completed scheme, but at present 
light-controlled pedestrian crossings are 
installed. Much attention has been paid 
to amenity, and to enhancing the appear- 
ance of the site. From the engineering 
point of view, the scheme is typical of major 
constructional jobs in built-up areas in that 
two of the most troublesome aspects of it 
comprise diverting existing services and 
arranging for the flow of traffic to be inter- 
fered with as little as possible ; because of 
the magnitude of the scheme, and the fact 
that it reconstructs the most heavily-traffi- 
ced road junction in Europe, these two 
probiems have been especially acute. In this 
case it is impossible to divert traffic else- 
where, and no interruption is tolerable. 

The major part of the main engineering 
works still to be built are concentrated 
around the dual underpasses, where only a re- 
latively short length has been excavated so 
far. Future stages of the scheme involve 
further temporary diversion of traffic as 
construction proceeds, including the cons- 
truction of a temporary steel viaduct carrying 
west-bound traffic in Hyde Park. Two facets 
of the scheme are of especial interest to 
engineers, and are described hereunder. 


Progress of the Park Lane 
Improvement Scheme 


The largest road improvement scheme in London aims at 
reconstructing the intersections at Hyde Park Corner and 
Marble Arch, and providing dual carriageways between 
The scheme reached the end of its stage-I last week 
The two aspects discussed here are the novel method 
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THe 1.C.0.S. Veper Process 


The two tunnels of the underpass are being 
constructed by cut-and-cover methods, the 
point of greatest technical interest being the 
utilisation, for the first time in this country, 
of an Italian method of forming the side walls 
of the excavation.  Steel-sheet-piling—the 
conventional first stage for an excavation of 
this sort-—-was forbidden to the contractor, 
the site being in too influential a neighbour- 
hood for the noise of piling hammers to be 
allowed! The alternatives were either the 
method now being used, or construction of 
curtain walls of cast-in-situ bored piles. The 
Italian process, of which Dr. Veder is the 
originator, is based on the use of a suspension 
of bentonite in water, to stabilise a deep 
trench excavated in the clay. 

The process is used as follows. First, a 
trench 20in wide and 3ft 6in to 4ft Oin deep is 
formed on the alignment of the side wall of 
the underpass. The sides of this trench are 
formed in concrete. Then a l6ft length of 
trench is filled with a _ bentonite-water 
suspension, and excavation of the trench to 
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Excavating rigs for constructing pilot trenches. 








the required depth—in this case 40ft to SOft 

is carried out with a special clamshell grab 
mounted on the rig shown in the illustration. 
The trench is kept full of the suspension 
throughout, which gives it stability ; finally, 
reinforcing cages are immersed in_ the 
suspension, and concrete js placed through 
ona tremie pipe, following established practice 
for underwater concreting. 

Bentonite is now quite widely used in 
stabilisation or grouting processes of various 
kinds (for instance with the “ Soletanche ~ 
process used on the Dartford-Purfleet tunnel) 
but its application here is more unusual, and 
it should be explained why the suspension 
stabilises such a deep trench. 

Four effects combine to give stability, 
namely (i) the hydrostatic pressure of the 
liquid has a stabilising influence ; the 
suspension is not markedly more dense than 
water, so this effect alone is clearly not 
enough. However, sub-aqueous excavation 
is considered important, since the suspension 
fills the spaces excavated by the grab im- 
mediately, and no “ caving in”’’ movement 


Note the clamshell bucket and the arrangements for 


discharging spoil into lorries 
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beside the grab can develop; (ii) the sus- 
pension is thixotropic (i.e. it becomes a gel 
when left undisturbed, but thins again on 
agitation). The suspended particles are very 
fine, and penetrate into the clay walls of the 
trench, where the thixotropy appears, and 
hence the cohesion of the clay on each wall 
of the trench is increased ; (iii) a skin of 
bentonite of the order of millimetres in 
thickness, forms on each wall of the trench ; 
(iv) this skin behaves as a semi-permeable 
membrane and an osmotic flow is induced 
through it, in the direction out of the trench. 
This natural osmotic flow induces flow lines 
which are considered to be an important 
factor in stability. We understand that the 
mechanism of the process is not completely 
understood, and that the stability of a given 
trench cannot be assessed by calculation. 
In practice, however, a practical margin is 
claimed, and trenches up to 300ft in depth 
have been excavated using the process, and 
the breakdown of stability has been demon- 
strated in the laboratory by applying a 
voltage opposing that of the  naturally- 
induced osmotic flow. The bentonite used at 
Hyde Park Corner has the trade name 
“Full Bent 570,” and there is also an 
ionising additive. The active ingredient in 
the bentonite is a mineral called montmo- 
rillonite. 

When the two “ curtain walls ” of concrete 
have been constructed using this process, 
the space between them is excavated, and 
large steel struts are positioned across the 
excavation, and preloaded to ensure that no 
deformation of the side walls occurs. This 
precaution is important in an area so con- 
gested with services of all kinds. 


TRAFFIC CAPACITY 

When the Bill, authorising the scheme was 
being put through Parliament, figures for 
traffic using the junction in 1956 were 
quoted. The basic figures were a flow of 
91,000 vehicles at Hyde Park Corner and 
65,000 at Marble Arch, both measured for a 
twelve hour day. Corresponding figures for 
1958 were 92,750 and 64,000 respectively. 
The rush hour traffic flow is obtained 
approximately by dividing these figures by 
ten to give the maximum hourly rate of 
traffic, at which figures both junctions were 
saturated. The present scheme is considered 
to give a 50 per cent reserve over these 
figures. Generally traffic at peak times 
increases by about 5 per cent per annum in 
the London area, but in this case, the capa- 
cities of the surrounding roads limit the 
increase which can be expected at the two 
junctions of the scheme. 

Broadly speaking, improvements to the 
west at Sloane Street and Knightsbridge have 
also given a SO per cent reserve of capacity ; 
improvements envisaged to the south and 
east could not, at any rate, give a greater 
figure, and to the north much less. In 
considering the future capability of the 
scheme, therefore, the view has been taken 
that it is reasonable to plan for a 50 per cent 
increase which co-ordinates amply with the 
roads of the area generally. Should traffic, 
increase still further, a radical solution with 
new roads such as urban motor roads 
would be considered. The Hyde Park 
Corner intersection was also considered 
without the underpasses ; improvement on 
this basis would have given a reserve of 
about 18 per cent, but in the event, both 
underpasses are being constructed. 

The entire improvement scheme will cost 
around £5,000,000, and it is being directed 
by the L.C.C.’s engineering staff, under the 
council’s chief engineer, Mr. J. Rawlinson, 
M.I1.C.E. ; the designs for the underpasses 


and subways were prepared by Mr. H. 
lorys Hughes, M.I.C.E. The main contract 
for the road works and underpasses is 
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valued at about £3,000,000 and is being 
carried out by a consortium of three con- 
tractors, Messrs. Cubitts-Fitzpatrick-Shand 


Water-Cooled Copper Conductors 


A symposium on recent developments in the use of copper in the electrical industr) 


was held in London on October \9, under the auspices of the Copper Development 


Association. 


Four papers were discussed. The following extracts from the second 


paper (“* Cooled Copper Conductors for E.ectrical Equipment,” by Cogle, Hartill 
and Tudge*) deal with water-cooled cables and conductors for high-energy particle 
accelerators and thermonuclear experiments. 


N recent years considerable efforts have 

been made in the electrical engineering 
industry to increase the power rating per unit 
weight of electrical equipment, such as 
turbine-generators, cables, transformers and 
magnets. One method of increasing this 
power rating is by circulating a coolant, 
either through hollow copper tubes brazed 
on to solid conductors, or through holes in 
the conductors themselves. In this way the 
power loss, which is incurred by the passage 
of the electric current through the resistance 
of the conductors, appears as heat and is 
removed directly and most efficiently by the 
coolant, which is in close contact with the 
conductor. By using hollow conductors, 
large turbine-generators, for example, can 
now be manufactured and transported, with 
only 30 per cent of the active materials and 
floor space requirements per kVA, compared 
with turbine-generators which were built 
twelve years ago. 

The coolants used have been mainly water 
and hydrogen, because of their suitability 
for the particular application. 


FLEXIBLE WATER-COOLED POWER CABLI 

For some applications, it is essential that 
an electric cable shall be flexible and also 
composed of insulated strands in order to 
reduce eddy current losses in the copper due 
to extraneous magnetic fields. One such 
application arose in the magnet winding of a 
340 MeV electron synchrotron', which was 
used for nuclear research at Glasgow Uni- 
versity. An additional continuous current 
of 2200A had to be passed through twenty 
turns of two flexible cables in parallel, in 
order to uprate the performance of the 
existing synchrotron to 450 MeV. These 
cables had to be accommodated in the same 
space as the original winding, which operated 
at fifteen pulses per second, with a compara- 
tively low r.m.s. current rating. The extra 
heating due to the d.c. /*R Josses in the cable, 
amounting to about 32kW, had to, be dissi- 
pated in some way. 

A preliminary design study was made, 
using forty fans blowing air through the rather 
restricted gaps between the twenty C-shaped 
magnet units. However, after considering 
the noise and poor accessibility, the additional 
expensive ventilation of the synchrotron 
chamber and the use of an expensive silicone 
rubber cable insulation, the scheme was 
abandoned in favour of a direct-water-cooled 
cable. Water was used in preference to oil- 
cooling because the latter would have required 
a lead oil-retaining sheath, in which the 
induced eddy currents due to the magnetic 
field, would have been prohibitive. Further- 
more, the removal of heat by oil is not very 
efficient, due to the low specific heat (0-5), 
and the relatively high viscosity which would 
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reduce the flow and lead to higher pumping 
pressures. Wherever possible, existing manu- 
facturing methods and facilities were used, 
for economy and quick delivery. 

The 0-5 square inch cable itself comprised 
285 0-048in diameter wires all enamelled in 
order to reduce eddy currents, which might 
have interfered with the correct focusing of 
the electron beam in the synchrotron. These 
wires were laid up on a central spiral of copper 
which forms the central fluid cooling duct*® 
A polythene sheath was then extruded over 
the wires and served overall with a “ Tery- 
lene ” reinforcing braid. The manufacturing 
processes were therefore identical with those 
used in conventional cables, with the excep- 
tion of the central copper spiral, which is 
usually made of steel in ducted, oil-impreg- 
nated paper cables. 

The current per cable was 1 100A, giving a 
continuous operating current density of 
2200A per square inch. This was more than 
double the current rating and four times the 
power rating of a comparable cable in air. 
The heat produced was removed by a water 
flow of 2 gallons per minute through the 
central duct. 

The winding was divided into two sections 
each of twenty turns in parallel, each section 
taking 1100A. One set of ends were joined 
to form a common terminal at a voltage of 
8-SkV peak to ground. The other two ends 
were both at earth potential, thereby 
facilitating the entry of cooling water at the 
earthed end of one section and its exit at the 
end of the second section, which was also at 
earth potential. The two current flow paths 
were therefore arranged in parallel, while 
the water flow paths in both sections were 
conveniently arranged in series. 

As a safety measure, and to assist in winding 
the synchrotron coils, the cables were housed 
in an annular “ Fibreglass’ insulation box 
havinga removabletop. In the unlikely event 
of a burst in the cable, most of the escaping 
water would be retained in the box and would 
not damage the magnet laminations. The 
box, which was made of “ Fibreglass *’ mat, 
impregnated with polyester resin, provided 
additional insulation to earth for the winding. 
The total voltage across the winding was 
17kV peak, i.e., 8-5kV peak to ground with 
the centre point earthed. 

The cable terminations comprised copper 
castings with “O-ring seals which make 
a watertight joint. The stranded copper 
cable was sweated into the smaller diameter 
casting, which served as the current collector. 
This casting was then sealed, by the “ O”- 
ring, into the hollow copper outer shell. 
In future applications, advantage may be 
taken of the newly developed plastic injection 
moulding technique, which can be done on 
site, thus dispensing with the “ O ”-ring seals. 

Before the cable was designed careful 
investigations were made to ensure that the 
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water, which ran to waste, was of sufficient 
purity to prevent fouling of the cable. The 
water came from the normal Glasgow City 
supply from Loch Katrine and was found to 
be quite pure. If this had not been the case, 
then a closed circuit heater exchanger system 
would have been necessary. Suitable water 
filters were fitted at the cable inlets and also a 
complete control and warning system. This 
comprised remote water-flow relays, with 
water temperature monitors, and warning 
pressure gauges. The complete system has 
been working satisfactory under load for 
the past fifteen months. 

As mentioned earler an obvious application 
of the water-cooled cable is the connection 
between a turbine-generator and its associated 
transformer. One such prototype three-core 
cable installation has been designed and is 
being made. 

It is sometimes necessary to inject the water 
into the end of a cable which is at a high 
potential to earth. This is usually done with 
the aid of water chokes, the principle of which 
has been applied to an ignitron-switching 
cubicle. This cubicle forms part of the 
thermonuclear equipment described later ; 
an ignitron is enclosed in a copper bar cage, 
which is at a potential of 24kV to ground. 
The water-cooling jacket surrounding the 
ignitron is supplied through the plastic water 
choke in the bottom half of the cubicle. 
The cooling water is injected at earth potential 
and flows towards the water jacket through 
the helical convolutions of a hollow plastic 
tube. The water returns down a second 
helical plastic tube, which is interwound with 
the first. During operation, the current drain 
is limited to a few milliamperes, by the length 
of the plastic tube and the resistivity of the 
water. Patents covering this, applied to a 
bushing and to a turbine-generator trans- 
former inter-connection, have been applied 
for. 

The purpose of the copper cages surround- 
ing the ignitrons is to carry the return current 
through the ignitrons in a distributed manner. 
This helps to maintain the internal mercury 
arc in a central position during the firing 
period and prevents undesirable arc-contact 
with the walls of the ignitron. 


CooLep Copper CONDUCTOR FOR 
7 GeV PRoTON SYNCHROTRON 

At the Rutherford High Energy Labora- 
tory, of the National Institute for Research in 
Nuclear Science a 7 GeV proton synchrotron® 
is being built to investigate basic phenomena 
in nuclear physics. It comprises a C-shaped 
magnet which has a 9in air gap, across which 
a flux density of 14,000 gauss is required for a 
particle energy of 7 GeV. The orbit radius 





Fig. 1—The general arrangement 
a sector of the magnet of the 7 GeV proton synchrotron 
at the Rutherford High Energy Laboratory 


is 77-5ft and the magnet gap has a radial 
width of 45in. 

The magnet is in the form of a ring con- 
sisting of eight octants which are spaced at 
lift and 14ft alternately. Each octant has 
two sets of windings, each of twenty-one 
turns, spaced above and below the magnet 
gap as shown in Figs. | and 3. The turns 
consist of longitudinal conductors at the 
throat and lip of the magnet together with 
suitable end connections. 

The total weight of copper in the windings 
is of the order of 300 tons. Normally 3MW 
will be dissipated from the winding by 
pumping demineralised water through the 
central hole of the extruded copper conductor 


| 
| 
—~ bh 
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Hole to be concentric along both axis to within 
lin—in direction of 2°625in dimn 
fin—in direction of 1-375in dimn 


Fig. 2—A cross section of the extruded copper con- 
ductor for the coil of the 7 GeV proton synchrotron 


shown in Fig. 2. The use of demineralised 
water prevents deposits. Except for the hole 
this conductor was solid, in contrast to the 
stranded cable described earlier. The reason 
for this is that the magnet current in the 
7 GeV proton synchrotron rises at a much 
slower rate than in the Glasgow electron 
synchrotron. The eddy currents induced in 
the solid copper are therefore much smaller. 

The magnet current will normally be pulsed 
at a repetition rate of twenty-six to twenty- 
eight pulses per minute, the peak current being 
91SOA. 

The current may be increased to 18,000A 
for long periods of pulsing at reduced repeti- 
tion rates. The electromagnetic forces on the 
coils amount to several tons per foot run, and 
this was the major factor in determining the 
type of insulation to be used. The normal 
working voltage to earth will be +4kV, with 
about 100V between conductors ; this pre- 
sented no difficulty as regards electrical 
breakdown. The insulation chosen and 
described below was turbo-bar insulation 
which was sufficiently resilient not to crack 
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under the repeated application of the electro- 
magnetic forces. It was also satisfactory from 
the plastic flow point of view, as with con- 
tinued plastic flow the mechanical clamps 
would become slack and the coils loose. 

Because of the length of the longitudinal 
conductors, appreciable thermal expansion 
could occur under normal operating tempera- 
ture conditions, but with water-cooling the 
copper temperature variations were limited to 

+-4 deg. Cent. 

The conductor was supplied in straight 
lengths up to a maximum of 57ft 6in. These 
were first of all bent to shape to close toler- 
ances, and were then cut to length on the 
forming table. 

The longitudinal and end conductors were 
bolted together, and for this purpose end- 
blocks were brazed on td both ends of each 
longitudinal conductor (Fig. 4). The end 
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Fig. 4—The end blocks and water connections for the 
throat and end conductors of the 7 GeV proton 
synchrotron 


blocks were made from | per cent cadmium 
copper, which combined high mechanical 
strength with good electrical conductivity. 
At the same time as the appropriate face of 
the longitudinal conductors were machined 
to take the end-blocks, the conical holes for 
the water connections (Fig. 4) were machined. 
Before the insulation was applied, the 


Fig. 3—Model used at the maker’s works to check tolerances of a coil of the magnet winding for the 
7 GeV proton synchrotron 
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Fig. 5 (Above)—Trial assembly, at the works, of bolted 
connections for water-cooled coils on 7 GeV proton 
synchrotron 


Fig. 6 (Right)}—Vacuum oven for drying the coils used 
in magnet system of the 7 GeV proton synchrotron 


conductor material and any brazed joints 
were tested hydraulically at 200 Ib per square 
inch and then with nitrous oxide at 100 Ib per 
square inch, using an infra-red detector. 

Fig. 3 shows the arrangement of the seven- 
wide-by-three-deep individual conductors 
which make up the twenty-one-turn longi- 
tudinal composite conductor. The individual 
conductors were first insulated with bitumen- 
compounded mica-silk tape. After vacuum- 
drying in the special vacuum oven shown in 
Fig. 6, seven such conductors were bound 
together, care being taken to fill any voids 
with bitumen-impregnated cord. A coat of 
varnish was applied to the assembly, which 
was then pressed in a steam-heated press. 
Further layers of bitumen-compounded mica- 
silk tape were then applied as major insulation, 
followed by a final layer of abrasion resistant 
“ Terylene” tape. After a further vacuum- 
drying and pressing operation, the outer 
surfaces of the assembly were coated with 
graphite compound as a further protection 
against abrasion. 

The completed coils were tested electrically 
between conductors at 5-5kV, r.m.s., for one 
minute, and to ground at 26-5kV, r.m.s., for 
one minute. Power factor tests were also 


carried out between the conductors and 
ground. 
The inverted “U” shape of the end- 


conductors can be seen in the model assembly 
(Fig. 3). In the actual magnet winding, 
however, the various straight lengths of 
copper conductor from which the “ U ”- 
pieces were made, were much shorter than 
those required for the longitudinal con- 
ductors. The manufacturing process was 
similar, except that each insulated end-con- 
ductor was assembled on the magnet in- 
dividually. 

The respective longitudinal and end- 
conductors were bolted together by means of 
non-magnetic stainless steel stud bolts (Fig. 4 
and 5). Precautions were taken in the design 
and assembly stages to ensure an adequate 








and clean contact area over the 


pressure 
mating surfaces 
In order to check that the small dimensional 


tolerances had been achieved throughout 
manufacture, the sets of conductors forming 
a half octant were assembled in the jig 
shown in Fig. 3. This shows a half octant of 
the coils made for a model which comprised 
only nine magnet sectors as against the 
forty-two on the actual machine. 

Insulated copper pipe connections (Fig. 4) 
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were taken from each end of the throat and 
the end-conductors to an insulating junction 
board where, by means of a special union, they 
were each connected to an 8&ft length of 
* Terylene “-reinforced “* Neoprene” hose 
The other end of the hose was connected to a 
water manifold at earth potential. The 
conductivity of the demineralised water was 
such that the power loss in the 8ft length of 
hose was negligible. 

The lip conductors were each connected by 





The coils and torus are mounted on a trolley so as to embrace the central limb of a trans- 


former core. 


The three ports on the median plane and the three ports on the vertical plane 


are used for viewing the discharge. The inlet and outlet risers for the cooling water and the 
water header are also shown 


Fig. 7—‘* Sceptre 4°’ thermonuclear experimental equipment showing some of the forty-eight axial field 
coils surrounding the torus 











insulated flexible bellows connections to the 
respective adjacent ends of the end- 
conductors. 


WATER-COOLED COILS FOR 
THERMONUCLEAR PROJECTS 


In thermonuclear research projects such as 
“ Zeta”’ and “Sceptre 4” intense magnetic 
fields are required in order to stabilise the arc 
discharge. Fig. 7 shows the “ Sceptre 4” 
thermonuclear equipment comprising the 
main transformer, the centre limb of which 
was embraced by a circular torus. A single- 
turn gas discharge, designed to produce up to 
10°A, was induced in the torus by discharging 
a capacitor bank through the transformer 
primary winding. The forty-eight coils 
shown in Fig. 7 were all connected in series 
to produce axial magnetic fields inside the 
torus of the order of 5000 gauss. 

Each coil comprised five turns of 0: Sin by 
2-25in wide copper strap bent on edge and 
having copper terminal blocks brazed on. 
These soft copper terminal blocks were 
drilled and tapped with stainless steel helicoil 
inserts, so that copper straps could be bolted 
between each coil to make the series con- 
nection. The terminal blocks and copper 
strap connectors were all silver-plated to 
keep the contact resistances low. 

A rin bore round copper tube was sweated 
on to the outer edge of the coil turns, as 
shown in Fig. 8, to form a water-cooling 
tube in contact with a large proportion of the 
coil periphery. Both ends of this tube were 
bent to form risers which ended in unions to 
which plastic water hose connectors could be 
attached, so that the water circuits on all the 
coils could be connected in parallel for a water 
flow of 0-5 gallons per minute per coil. 

Each coil had to be insulated between turns 
and for 8kV, r.m.s. to earth. The inter-turn 
insulation to earth was furnished by “ Fibre- 
glass” sheet. The insulation to earth was 
achieved by filling in the spaces between 
the round tubes with “ Araldite” plus a 
suitable filler. The five-turn coil was then 
taped up with “ Fibreglass” tape in a 
wet lay-up process. The completed coils 
sit in a specially designed smooth trough 
(Fig. 7), and under normal circumstances the 
outer copper tubes would be strong enough 
to prevent crushing and flattening. How- 
ever, during handling, the unprotected edge of 
the coil could very easily be crushed, and the 
hard “ Araldite *’ cement between the turns 
together with the overlay of “ Fibreglass 
taping was used to prevent this. 

A particularly difficult design problem 
arose in the axial field coils, which were 
positioned near the three probe ports, as 
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Fig. 8—An axial field coil 

for ** Sceptre 4,’’ showing 
- the water cooling coil and 
f return loop 
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shown in the foreground of Fig. 7. Two of 
the five-turn coils had to be kinked in order 
to clear the six ports emerging from the torus. 
It was impossible to draw the arrangement, 
owing to the complicated three dimensional 
geometry ; instead, wooden and metal models 
were made to simulate the coils. Using these 
models as a pattern, the wound copper strap 
was formed into the same shape by alternate 
annealing, bending and pressing processes. 


CONCLUSIONS 

The applications of cooled copper con- 
ductors in the electrical industry have been 
described with particular reference to prob- 
lems encountered within a large electrical 
engineering organisation. Hydrogen and 
water-cooling have been used extensively, 
but looking into the future, there may be the 
possibility of more intensive cooling using 
refrigeration techniques or liquid gases such 
as oxygen, hydrogen or helium. At these 
low temperatures, the copper conductors 
have a much lower resistivity, thereby 
permitting greater power output per unit 
weight. 
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Australia’s Secondary Industries 
BY OUR AUSTRALIAN CORRESPONDENT 


Though the establishment in Australia since 
the war of a number of British and United 
States associate companies has done much to 
hasten the development of secondary industries 
in that country, the remarkable progress made 
during the past twenty years has been mainly the 
result of two important decisions taken by the 
Broken Hill Pty., Ltd., who founded the Austra- 
lian steel industry in 1915. The first was to 
spend millions of capital on the construction of 
plant for a vast expansion in their steel works at 
Newcastle and Port Kembla, in New South 
Wales. The second was to dredge and construct 
at Whyalla, at the head of the Spencer Gulf, 
South Australia, a deep water harbour, and to 
construct a blast-furnace for the manufacture of 
pig-iron and facilities for the building of ships 
and marine engines. Nor is there any doubt 
that the decision to erect the necessary buildings, 
machine shops and other facilities for building 
ships was not taken merely with an eye to the 
future requirements of the company. For the 
directors were determined that Australia should 
comply with the urgent request of the British 
Government to construct and provide corvettes 
and other anti-submarine vessels for the defence 
of the Atlantic life line. In the early war years 
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the two private firms with docks at Sydney were 
already fully employed in meeting the require- 
ments of the Royal Australian Navy. 

Whyalla is, in many ways, as unique in Austra- 
lia as any of her natural wonders. Known fifty 
years ago as Hummocks Hill it then consisted 
of little more than a wharf and a cluster of 
primitive shacks. To-day it is a thriving and 
constantly growing town with over 10,000 
inhabitants. It is the centre of the Common- 
wealth’s largest shipyard and the port from 
which the vast majority of Australia’s iron ore is 
shipped to the great steel works on the East 
Coast. Water is brought more than 220 miles 
from the Murray River to this busy and expand- 
ing town; and some 30 miles inland are the 
ore deposits of Iron Knob and the Middleback 
Ranges which until recently were the only 
sources of iron ore developed in Australia. 
Whyalla is a “company town” in so far as 
practically the entire life and wealth of the 
community depend on the operations of the 
Broken Hill Pty. and its associate companies 
Plans already made and now in process of 
implementation will transform Whyalla a great 
deal more. A complete steel works with all its 
complicated ancillary services is to be erected 
there within the present decade to supplement 
the production of well over 2,000,000 tons of 
steel at Newcastle and Port Kembla. Since 
its inception in 1940 the Whyalla Shipbuilding 
Yard has completed thirty-two ships of sub- 
stantial size and another was launched a few 
months ago This last vessel and another 
recently delivered are bulk ore carriers of 14,000 
tons built to the order of the Australian Ship- 
building Board for the Australian National 
Line. Both are powered with 4400 b.h.p. 
Doxford diesel engines giving a speed of 124 
knots and will be used for the transport of ore 
from the recently opened deposits at Yampi 
sound, on the north-west coast of Australia, 
to Newcastle and Port Kambla. Before the 
war the company provided many of its own 
ore carriers which were purchased from Britian 
and this policy is being continued, though the 
vessels owned by the company are now built at 
Whyalla. It is interesting to note that the first 
steel plate has now been laid there for a 32,350 
ton dead weight Ampol tanker. 

The year 1960 has also seen the completion of 
substantial increases in the steel production 
plants in New South Wales. These include the 
opening of a new cold-rolled stainless steel 
sheet and strip plant—the only one of its kind 
in Australia—built at Unanderra (South Coast, 
N.S.W.) by a subsidairy, the Commonwealth 
Steel Company, Ltd.; and of a new battery of 
ninety-six coke ovens at Port Kembla. The 
construction of the stainless steel sheet and strip 
plant is one of the most important industrial 
developments in Australia since the war. Built 
at a cost of £4,000,000, it is equal, in equipment 
procedures and design, to the most modern in 
the world. Its initial capacity of 10,000 tons a 
year is more than sufficient to meet the present 
estimated Australian demand and this output 
can be readily expanded to 15,000 tons a year. 
When the decision was made three years 
ago to build the plant, experts overseas 
argued that even though the company installed 
the best plant in the world it was far from 
certain that Australians could operate it success- 
fully. Despite these formidable hazards the 
company went on with the construction of the 
plant and events have proved that the decision 
was right. The quality of the product is all 
that can be desired and its price somewhat 
below that of the imported article. Australian 
operatives have once again proved that, given 
adequate training, they are as good as their 
opposite numbers in the industrialised countries 
of the world. Moreover, the successful manu- 
facture in Australia of cold-rolled stainless sheet 
and strip offers the many producers of metal 
products in that country a great opportunity 
to extend their range of production. The 
new battery of ninety-six coke ovens, in two 
sections of forty-eight, was also commenced in 
1957 and has cost £9,000,000 to construct. 
With an annual capacity of 680,000 tons, the 
battery will step up the Port Kembla production 
of metallurgical coke—the fuel used in the 
steel works blast-furnaces—to 1,750,000 tons 


a year. 
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Problems Involved in the Development 
of Programmed Fatigue Testing 


T. R. G. WILLIAMS, M.Sc., A.L.M.,* 


D. H. HUGHES, M.Sc.* 


The problems involved in developing programme loading tests to simulate variable 


loading conditions in fatigue are reviewed. 


Results show that the load sequence 


pattern adopted in programme testing has an important effect on Miner’s X(n/N) 
ratio, but contradictory results are obtained in tests on aluminium alloys and mild 


steel. 


Comparison of the relationship between random fatigue loading and the 


programme loading pattern recommended by Gassner shows that for aluminium 
alloys, the programme test is a conservative estimation of the fatigue life in 


variable loading. 


Tests on aluminium alloys reveal a discontinuity in the S/N curve 


and this change in the mechanism of fatigue damage in aluminium may explain 
some of the contradictory results obtained between mild steel and aluminium alloys. 


ESIGNING to prevent fatigue damage 
presents the engineer with two types of 
problems : 

(1) The development of a cumulative 
fatigue damage rule capable of applying 
existing sinusoidal S/N fatigue curves to 
variable loading conditions. 

(2) Compilation of a programme of 
testing for full scale design elements and 
assemblies. The aim in programme loading 
is to simplify the spectrum experienced in 
operation into its essential features with 
regard to fatigue, so as to expedite testing. 


aa Southampton University, Engineering Department 
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Review OF LITERATURE 

Miner’s! linear damage rule applied to the 
sinusoidal S/N curve has been widely used 
by the engineer to estimate fatigue life under 
variable stress conditions. Several recom- 
mendations are now being made to improve 
fatigue predictions, notably that advanced 
by Freudenthal® involving the application of 
a linear damage rule to a “ fictitious S/N 
curve.”” Such an S/N curve is obtained by 
the intermittent application of a high stress 
to break down the dislocation networks 
formed under constant load testing, and thus 
to simulate the conditions obtaining under 
variable loading. 





Hi - Lo - Hi SEQUENCE 


Programmed fatigue testing arises at a 
later stage in the development when proto- 
type structures are available for testing. 
The procedure laid down by Gassner® before 
the last war has been adopted for this test 
and Haas* has described the technique : 

(a) Compilation of the load frequency 
distribution. 

(6) Division of the distribution diagram 
into stress intervals, and allocation of blocks 
of loads of identical amplitude. 

(c) Pairing of positive and negative peaks 
of equal amplitude. 

(d) Arrangement of stress blocks in ascend- 
ing and descending order. 

(e) Commencement of test midway through 
ascending peak. 

, -_VYa 
(f) Assessment of life in terms of LN 


the Miner’s rule of cumulative fatigue 
damage. 

Hardrath and Naumann’ have investi- 
gated the effect of programme loading on 
aluminium alloys and critically evaluated 
the assumptions made by Gassner and Haas. 
The following are some of their conclusions. 

(1) The sequency of applying loads in a 
step test has a highly significant influence on 
fatigue life—see Fig. 1 (a) and (4). 

(2) The mean stress applied in the test 
has a pronounced effect on the value of S a. 
“N 


Tests in which Smeon=O0 tend to give 


os <1, and those in which Smeaa>O tend 
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Earlier work by Luthander and WaAllgren® 
utilising “* Alclad’’ sheet material of high 
strength aluminium alloy (specification 
ML12p/3 of the Royal Swedish Air Board) and 
tested in axial push-pull machines, also show- 
ed that the “ high-low’ test sequency gave 

ae | 
values of Dy l 
to the work of Hardrath and Naumann this 
Swedish work only involved two-level testing. 

Work reported by Pope, Forrester and 
Bloomer’? on two-level tests in mild steel 
show contradictory results. When high 


see Fig. 2. In contrast 


way “n 
stresses were applied first - v< 1, and vice 


versa. Continually modulated amplitude 


yielded values “f >a cl, 

Kowalewski® has investigated the relation- 
ship between programme loading and random 
loading. He states that as every peak value 
of random loading is substituted in pro- 
gramme loading with 4 sine wave with same 
peak value, and since a positive peak is 
combined with a negative of the same 
distance from the overall mean, the average 
of all amplitudes is greater in programme 
than random loading. Minor variations of 
the mean load are of small influence on 
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peaks will be smaller than life under real 
random loading conditions. Teichmann’ 
suggested a method of overcoming this 
difficulty in which distribution of amplitudes 


would be used as basis of programme 
loading—-see Fig. 3. Unfortunately, this 
technique would involve a very tedious 


analysis of wave patterns and no work 
based on this method is reported. 
Kowalewski based his analysis of the 
wave traces on the approximation that the 
number of times a random function crosses 
some level is directly an indication of the 
number of peaks lying beyond that level. 
By filtering the excitation he developed 
three normal wave traces of the same R.M.S. 
but differing in general shape. He then 
distinguished between the wave patterns by 
calculating the ratio of the number of zero 
crossings N, to the number of peaks A. 


Decreasing value of the ns ratio indicated 
wed. 

increasing irregularity in the wave patterns. 

The tests were carried out on samples of 
extruded Aluminium Alloy 2024, prepared 
with a circumferential notch of Neuber 
factor 1-77. The test piece was subjected to 
reversed bending and the natural frequency 
of the specimen and vibrator was arranged 
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to be appreciably above the frequency range 
of excitation. 

The results obtained are shown in Fig. 4. 

Kowalewski points out three facts based 
on his results : 

(a) As the shape of the life functions of 
random and programme loading are similar 
the effects of varying loading are well repre- 
sented by programme testing. 

(6) Programme testing provides a con- 
servative estimate of fatigue life under 
random load conditions, the latter yielding 
lines twice as long as the former. 

(c) Despite variations in wave trace charac- 
No 
N, 
between random and programme loading 
remains approximately the same at a factor 
of about two. 


teristics reflected in ratios, the differences 


DISCUSSION OF RESULTS 
The work of Kowalewski shows that the 
existing method of programme testing of 
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Fig. 5—{a) Maximum stress plotted against number 
of cycles to failure. (6) Curve derived from the 
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aluminium alloys yields results which can be 
correlated with random loading sequences of 
widely varying shapes and the results of 
Hardrath and Naumann reveal that a factor 
of two is only valid when the comparison is 
made between random loading and pro- 
gramme loading sequences of the Lo-Hi-Lo 
type. There is no information of this kind 
available for steels. 

The different response of steel and alu- 
minium alloys to load sequence has not been 
explained. Recent Russian work"® has shown 
a discontinuity in the S/N curves of two 
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types of Duralumin alloys indicating a change 
in the mechanism of fatigue at low and high 
stress levels—see Fig. 5 (a) and (5). 

The graph (Fig. 6) taken from a recent 
book edited by Pope'' seems to indicate a 
discontinuity in the S/N curve of HF 141 
(naturally aged) aluminium alloy. 

This change in the mechanism of fatigue 
damage with stress (see Fig. 7) may explain 
the results obtained in tests on the tensile 
and fatigue properties of large extrusions.'* 
At high stress levels the samples of higher 
tensile strength give longer fatigue lines, but 


Applied 


tothe Design of Salient-Pole 
Synchronous Machines 


By G. K. RIDLEY, B.Sc. (Eng.), A.M.LE.E.* 


The purpose of this article is to illustrate the place of a 


digital computer as an aid to the designer of rotating 


electrical machines, by reference to the development of an 


analytic application of the Ferranti * Pegasus Computer 


(illustrated here) to a major portion of the design of 


synchronous salient-pole machines, 


T the time of the original conception of 

the project there was very limited experi- 
ence available of the application of digital 
computers to rotating electrical machine 
design, but it was considered necessary, on 
economic grounds, to prove the practicability 
of the project by producing, within a reason- 
able time, a programme which would 
mechanise a substantial part of the design 
calculations. It was intended, therefore, to 
mechanise only the routine calculations which 
must be performed after critical decisions have 
been made by the design engineer. This 
meant that the scope of this first application 
of “ Pegasus” to design work would be 
limited in the following three main par- 
ticulars : 


*ABL Lid., Heavy Plant Division, Large F '+ctrizal Machine 
Engineering Department, 


(1) Only methods which were currently in 
use should be programmed. 

(2) No attempt to write a self-adjusting 
(i.e. synthesising) programme should be 
made. 

(3) No attempt should be made to pro- 
gramme the design of the stator winding in 
view of the large number of variables which 
are involved. 


THE FUNDAMENTAL PROBLEM AND 
Basic ASSUMPTION 
Individual designers have their own par- 
ticular method of approach, but whatever 
method is adopted it must involve, to 
some degree, a process of trial and error 
in addition to the exercise of decision 
based upon experience and scientific prin- 
ciple. But it was intended to programme 
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at low stresses the curves merge together. 
The difficulties of developing cumulative 
fatigue damage laws are also undoubtedly 
associated with this change in fatigue 
mechanism. Research work at Southampton 


* University sponsored by the American Air 


Force is applied to these problems. 
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the computer so as to proceed without 
either of these factors. The restrictions 
thus imposed appeared, at first sight, to 
limit the application of programming to 
small isolated sections of the design calcula- 
tions, which in themselves would be of no 
value. A careful examination revealed, how- 
ever, that if the stator winding design, the 
pole dimensions, air-gap length and field 
copper size were known, then the calcula- 
tions could be arranged in a natural sequence 
which would enable the maximum amount 
of information to be made available for- 
successive stages. 

A decision regarding the first of these 
four basic requirements had already been 
included in the general limitations when 
definining the scope of the programme. The 
pole dimensions can be fairly readily esti- 
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mated by experience, but the other two 
items presented more serious problems. For 
different types of machines and different 
applications, there are, in general, three 
main criteria which may have to be con- 


sidered in the design of the air-gap length. - 


These are Short-Circuit Ratio, Pull-Out 
Torque and Voltage Regulation. The remain- 
ing item, field copper size, must be chosen 
with care, not only with regard to the tem- 
perature rise specification with which the 
machine must comply, but also from eco- 
nomic considerations. Neither the air-gap 
length nor the field copper size can be 
readily estimated to the close limits required 
until the calculations have reached a rela- 
tively advanced stage. 

The obvious solution with regard to the 
air-gap length, in view of the limitations 
imposed, seemed to be that of supplying a 
range of values as data and obtaining com- 
plete sets of design calculations for each 
value. The designer could then select the 
set which complied most satisfactorily with 
the specified conditions. There are, however, 
two deterrents to the adoption of such a 
method. The first consideration is one of 
economics, for although an electronic digital 
computer operates at a very high speed 
compared to the normal rate of human 
computation using conventional aids such 
as a slide rule, the cost of operating such a 
machine is correspondingly high. There- 
fore it is economically bad practice to 
programme in a manner which does not yield 
the maximum amount of useful information 
in a given operating time. 

Secondly, a number of design parameters 
are a function of air-gap length, although 
most of them change relatively slowly, they 


would require to be re-calculated if, as 
envisaged, the given range of air-gap length 


was extensive. But some of these design 
parameters must be obtained from families 
of empirical curves and it was considered 
inadvisable to incorporate the calculation 
of them all in a first programme of this 
nature. Considerable error would be intro- 
duced, therefore, if only one set of these 
design parameters was supplied for an 
extensive range of air-gap length values. 

Although the air-gap length cannot be 
estimated to the fine limits desired, it was 
considered reasonable to expect an experi- 
enced designer to be able to estimate it to 
within approximately 10 per cent within 
which latitude the errors arising from unad- 
justed design parameters would be accept- 
able. Hence it seemed particularly desirable 
to introduce a limited degree of synthesis 
whereby, at some convenient stage in the 
calculations, a critical item could be com- 
pared to a desired value and followed, if 
necessary, by the adjustment of the air-gap 
length and the repetition of all or some of 
the calculations previously performed. 

The most satisfactory solution to the 
problem involved in the choice of field copper 
size also seemed to be a direct, but limited, 
application of synthesis since it appeared 
relatively simple to achieve. In principle all 
that was involved in the synthesis part of 
the problem, for a strip-on-edge field coil, 
was an acceptance or rejection of the com- 
puted coil heating. For the type of machine 
which usually embodies a wire-wound field 
coil, the problem was made slightly more 
complicated because certain other criteria, 
which are less easily satisfied than for a 
strip-on-edge coil, such as induced voltage 
on open circuit, maximum field current, &c., 
were introduced into the programme. 


METHOD OF ATTACK 
From the study aimed at discovering the 


most logical order for the design calculations 
it was apparent that they could be divided 
into definite sub-sections. Normally this is 
not so easy to achieve because it may become 
apparent to a designer at some stage in his 
calculations that some previous assumption 
requires modification. Therefore, he will 
make the modification before completing 
the particular section of the calculations with 
which he is engaged. For instance, when 
calculating the field ampere turns it may be 
found that the pole leakage is too high, 
requiring some adjustment to the pole 
design, after which the ampere-turn calcula- 
tion is continued. 

But when the problem is applied to the 
computer it is greatly simplified because the 
pole dimensions which have already been 
assumed are retained unchanged until the 
completion of the whole calculation. If 
they are then seen to be unsatisfactory the 
whole calculation must be repeated, but the 
first complete calculation should provide 
such a good guide to the final requirements 
that there is a considerable economy achieved 
in spite of a second complete calculation 
being necessary. 

Advantage was taken of this natural sub- 
division of the calculations by program- 
ming them as self-contained sections or sub- 
routines, for the following reasons. First, 
they enabled experience in writing and 
developing programmes to be built up by 
making a beginning with, what were in 
effect, relatively short programmes, and the 
experience of the programmer concerned is 
a very important factor when considering 
the magnitude of a programming venture 
to be undertaken. Secondly, it seemed 
possible that at least some of the various 
sections might be suitable for fitting into a 
more ambitious synthesising programme at 
a later date. 

In order to obtain the maximum benefit 
from the time required to write and develop 
a programme it is obviously advisable to 
make it as comprehensive as possible. 

Therefore, it was intended to design the 
programme to be applicable to all types of 
salient-pole synchronous machines which 
are designed by the department in which the 
author is employed. As indicated before, 
this introduced the possibility of several 
design criteria, but only one of which would 
be considered at a time. This meant that, 
for each criterion, different items occurring 
at different stages of the calculations had to 
be compared to the corresponding desired 
value. . The difficulty was met by writing a 
special sub-routine which could be called in 
at any desired point in the main programme. 
It would then cause the computer to compare 
the specified value of the prevailing criteria 
to the corresponding value just calculated, 
and then decide whether or not it lay within 
acceptable limits. If this calculated value 
lay outside the set limits, the computer would 
be directed to determine the correction 
required, to perform the correction and 
recommence the calculations at a suitable 
previous stage. On the other hand, if the 
calculated value of the critical item lay 
within the set limits then the calculations 
would simply be continued. 

It has already been mentioned that some 
of the design parameters are derived from 
families of empirical curves which it was 
considered inadvisable to include in this 
first application of programming technique. 

The reason for this was not so much the 
difficulty of evolving suitable equations 
(where none existed) and writing them into 
the programme, but rather that the consider- 
able increase in the time and economic 
factors before any results could be obtained 
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were not thought to be justifiable when 
compared to the fact that values of these 
parameters can be quickly read off the curve 
sheets and then set as data. This point of 
view will be examined later. One such para- 
meter, Carter’s fringing coefficient for ducts 
and slots, had been programmed already 
by another department and advantage was 
taken of this to include it in the present 
work after suitable minor adjustment. This 
illustrates the advisability of programming 
sections of the calculations as self-contained 
sub-routines. 

The rest of the design parameters, each of 
which may be described by a single curve, 
were introduced into the programme by 
one of the following three methods : 

(1) The existing equation was programmed. 

(2) A simple equation, which would ade- 
quately cover the required range of values 
of the variable, was fitted to the curve and 
then programmed. 

(3) A table of the required values was 
compiled from the curve and used in con- 
junction with an interpolation sub-routine 
which had already been developed by the 
computer manufacturers and which is avail- 
able in the standard library of sub-routines 
supplied with the computer. 

The last of the three methods outlined 
above is the simplest to use but it requires a 
considerable amount of storage space which 
may make it unsuitable for use with the 
longest programmes. 


AN IMPORTANT COMPUTER FACILITY 


It is frequently necessary to programme 
the computer in such a manner as to cause 
it to select one of two or more alternative 
computational routes along which to proceed 
and which depend upon conditions which 
may vary from time to time. In order to 
make this possible the computer is provided 
with the facility of making an examination 
of any desired storage location and subse- 
quently of proceeding to the next sequential 
order or jumping to some other chosen point 
of the programme as determined by the 
contents of the storage location examined. 
Three types of examination may be made 
which cause a jump if 

(1) The location is zero. 

(2) The location is positive. 

(3) The location is negative. 

The location to be examined may be set 
by data supplied to the computer in order 
to apply the necessary conditions for the 
particular type of machine under considera- 
tion or it may be set by the programme in the 
course of its operation in order that subse- 
quent checks may be applied to determine 
whether or not the values obtained are 
acceptable and what action should then 
follow. This examination operation will be 
referred to as discrimination 


THE PROGRAMME 


The programme will now be described 
briefly, with special attention focused on 
some of the problems which arose in the 
course of the work and the facilities afforded 
by the finished product. 

When undertaking a programming project 
of some magnitude it is essential to plan the 
whole programme before commencing to 
write and develop the detailed instructions 
which are understood by the computer, 
that is to say before coding the programme. 
This is to enable both the coding and data 
requirements of each section to dovetail 
together most advantageously. Flow dia- 
grams, therefore, are drawn up which 
indicate all the various steps of the design 
calculations and the different routes which 
have to be followed for different cases. 
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Fig. 1 shows the Flow Diagram for the 
complete programme, in which the sub- 
routines are indicated merely as blocks. 
Details of some of the sub-routines are shown 
in Figs. 2—S. 

At the outset of the main programme it 
is seen that the examination operation 
referred to as discrimination is applied to 
determine the type of ventilation system 
applicable to the machine under considera- 
tion. If the flow of cooling air is axial then, 
of course, there are no radial ducts to be 
allowed for in the calculation of the effective 
iron length of the stator core. On the other 
hand, if the flow of cooling air is radial the 
number of ducts appropriate to the given 
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ment, because they are either independent 
of the air-gap length or very nearly so. 

The method of calculating pole leakage 
permeance is dependent on the number of 
poles and therefore a test for this value must 
be made in order to select the correct 
method. The remaining information 
necessary to the open circuit characteristic 
calculation is then obtained. 

Before proceeding to this calculation it is 
necessary to ascertain the particular design 
criteria to be applied, for if it is either 
Short-Circuit Ratio or Pull-Out Torque it 
would be superfluous to calculate the whole 
of the characteristic before the air-gap 
length is settled. In the interests of economic 
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Fig. i—Flow diagram for 
the complete programme 
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gross core length must be derived. This 
item illustrates an important difficulty which 
faces a programmer, for at the time of the 
programme’s conception the number of 
cooling ducts was obtainable from a straight 
line relationship which was easy to 
programme. But, by the time of the com- 
pletion of the whole project, a new standard 
had been introduced which no _ longer 
follows a straight line relationship. A 
modification was necessary, therefore, where- 
by the number of ducts is obtained by 
interpolation from tabulated values of core 
length and corresponding numbers of ducts. 

Various dimensions and areas describing 
the flux path in the stator core behind the 
teeth dre then evaluated, followed by the 
calculation of the stator slot leakage react- 
ance, which is the first of the separately 
developed sub-sections or programmer’s sub- 
routines. 

Calculations up to this stage are not 
repeated when revising, should the original 
air-gap length be found to require adjust- 
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programming, therefore, it is necessary to 
suppress the calculation except for normal 
voltage. For the Voltage Regulation case, 
however, it is necessary to produce a con- 
siderable portion of the characteristic what- 
ever the value set as criterion. Moreover, 
in the case when the criteria is other than 
Short-Circuit Ratio it is necessary to obtain 
the full-load ampere-turns at normal voltage 
before checking the air-gap length. Again 
it would be uneconomical to calculate the 
complete load saturation characteristic, 
Since the open-circuit and on-load 
characteristic calculations are basically 
similar and form a natural sub-section, a 
sub-routine was written which may be called 
in by the main programme to perform 
either calculation only once for normal 
voltage or repeatedly for a complete range of 
voltage values from 0-8 to 1-35 per unit. 
The case required is selected by the point 
of entry and on entry a parameter is set 
which signifies the entry point and this is 
used as a discriminator for selecting the 
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appropriate route. For the present oniy 
the first case will be considered. 

If the complete saturation characteristic 
is to be obtained the first per-unit value of 
voltage to be selected is 0-8, otherwise it is 
1-0, and this is used to obtain the corres- 
ponding value of flux crossing the air gap 
and consequently the flux density in those 
parts of the flux path which are subjected to 
this flux. For different types of machines 
the number of individual parts to be con- 
sidered varies. Thus it was necessary to 
instruct the computer how to distinguish 
between the various cases. The flux density 
calculation is programmed as a loop which 
is repeated for each individual part of the 
flux path. 

On each repetition the cross-sectional 
area is changed to correspond to the part 
under consideration. At the commence- 
ment of the loop a counter is set equal to 
the maximum number of parts possible 
and at the end of each loop it is reduced by 
one followed by an examination of the 
location which should contain the cross- 
section of the next part. If a non-zero 
value is present the loop is re-entered but 
if the location is zero, thus indicating the 
omission of a part, then the loop counter is 
reduced by one more and the next location 
is examined. This continues until the loop 
counter has been reduced to zero which 
informs the computer that this stage of the 
calculation is complete and therefore the 
next stage should be commenced. The 
ampere-turns per inch corresponding to each 
value of flux density are then obtained by 
using the library interpolation sub-routine 
to look up the saturation table appropriate 
to each particular materia! used. Since 
different parts may consist of different 
materials, each part is assigned its own 
reference address for the corresponding 
saturation table. The same method of 
catering for a varying number of parts is 
used as before. Another similar loop is 
employed to produce the ampere turns for 
each part, except for the air-gap ampere- 
turns which are obtained separately. 

As the individual values of ampere-turns 
are obtained they are added together, and 
their sum is multiplied by the pole leakage 
permeance to give an approximate value of 
the pole leakage flux, thus leading to the 
total flux value used in the magnetic satura- 
tion calculations for the pole core and pole 
yoke. This group of calculations is per- 
formed in a precisely similar manner to that 
of the first group. 

One of the indications of a satisfactory 
design is the degree of magnetic saturation in 
the iron of the various flux paths at normal 
voltage on open circuit. It is therefore 
very important for the designer to know 
what this is, but he is not so interested for 
other values of voltage. Furthermore, it is 
necessary to retain the total value of open 
circuit ampere-turns and the flux densities 
in the teeth and behind the teeth corre- 
sponding to normal voltage for the calcula- 
tion of the open circuit core loss. In order, 
therefore, that the relevant details of the 
magnetic saturation at normal voltage only 
may be printed and stored as desired, a test 
is applied at appropriate points in the cal- 
culation to ascertain whether or not the 
per-unit value of voltage is unity. This 
discrimination is achieved by subtracting 
unity from the current value of per-unit 
value of voltage and then examining the 
result for being zero. A minor difficulty 
which arose at this point was due to a smali 
inaccuracy resulting from the operation of 
the computer in the binary system. The per- 
unit value of voltage, which is built up by 
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Fig. 3 (Right)—Flow diagram for the magnetic saturation sub-routine 


successive additions to the initial value of 
0-8, never exactly equals unity but contains 
an extra digit in the thirty-seventh or thirty- 
eighth binary place. This remains after the 
subtraction of a value which has been set 
and not built up. Consequently the dis- 
crimination process would never encounter 
zero after the subtraction of unity. Fortu- 
nately this can easily be overcome by the 
application of a special computer technique 
which removes these least significant digits 
whilst leaving the remainder unchanged. 

A further feature of this gaturation sub- 
routine (Fig. 3) is that values of 0.c. ampere- 
turns for per-unit values of voltage greater 
than unity are stored for future reference 
should the design criteria be Voltage Regula- 
tion. 

When control is returned to the main 
programme, the Short-Circuit ratio is cal- 
culated and, if required, this is then com- 
pared to the specific value by means of the 
special discrimination sub-routine (Fig. 2) 
mentioned above. This routine is designed to 
avoid the possibility of continuous hunting 
by automatically changing its own orders 
when first entered so as to cause subsequent 
entries to direct the computer to follow the 
same path and produce necessary adjust- 
ments in the same direction each time. 
When it is found that the last adjustment 
has brought the values under examination 
to within a specified tolerance or even if 
the error has changed sign then the current 
conditions are accepted and before reaching 
the exit point from which the calculations 
are continued, the sub-routine orders are 
re-set to their original form so that the 
programme is ready to accept a new set of 
data at the conclusion of the calculations. 

If the check on the type of design criteria 
had shown it to be other than Short-Circuit 
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Ratio, then the saturation sub-routine would 
be called in to produce the ampere turns 
corresponding to the full load current and 
normal voltage. Discrimination is then 
made between the two other possible design 
criteria and the appropriate value obtained 
which is then compared to the specified 
value by means of the discrimination sub- 
routine already described. 

The additional features of the Saturation 
sub-routine which enable the on-load case to 
be dealt with are as follows. When the flux per 
pole has been multiplied by the appropriate per 
unit value, discrimination introduces the 
additional orders which compute the per 
unit value of internal voltage and multiply 
the flux per pole by this factor. The routine 
is designed to discriminate correctly between 
a generator or a motor operating with either 
a leading or lagging power factor. The 
various flux densities, ampere-turns per inch 
and ampere-turns for the parts of the 
magnetic circuit subjected to this flux 
crossing the air gap are then computed in 
the same manner as for the open circuit 
case. Orders are then introduced which 
vectorially combine the magnetising and 
armature reaction ampere-turns, with due 
regard to the type of machine and conditions 
of operation, thus enabling the leakage flux 
and total pole flux to be obtained as before. 
In the same way as certain values of the open 
circuit magnetic calculations were stored in 
special places for later use, so the value of 
the full-load ampere-turns corresponding to 
normal voltage are stored for use in connec- 
tion with either Pull-Out Torque or Voltage 
Regulation criteria and for the field winding 
design. 

When the air-gap length has been settled 
from considerations of either Short-Circuit 
Ratio or Pull-Out Torque, the saturation 


sub-routine is called in twice more, first to 
calculate the open circuit characteristic and 
then the load saturation characteristic. If 
Voltage Regulation is the specified criterion, 
the open circuit characteristic has been 
obtained previously because the basis of 
applying discrimination is to compare the 
full load ampere turns with the open circuit 
ampere-turns corresponding to a specified 
per unit value of voltage. 

The next stage is the calculation of the 
open circuit core loss which is quite a 
straightforward example of coding although 
in some respects the calculation is one of 
the least standardised. In addition there- 
fore, to making allowances for physical 
variations such as a shaped or parallel air 
gap, and open or semi-closed slots, it was 
also necessary to provide means of varying 
some of the empirical multiplers and alter- 
native methods of some parts of the calcula- 
tion to suit the various types of machine. 

Following the Core Loss calculation the 
programme enters the second synthesis, or 
self adjusting, section, namely the design of 
the field winding. Provision has been 
made for two main types of coil. The first 
type is formed by winding or fabricating 
rectangular copper strip, having a ratio of 
width to depth of less than 30, to form, a 
strip-on-edge (s.0.e.) coil. The second type of 
coil is formed by winding round or rectan- 
gular wire in layers. The design of each 
type is written as a separate sub-routine. 

The sub-routine for the design of strip-on- 
edge coils (Fig. 4) selects one of several avail- 
able values of width of copper to satisfy 
the temperature rise specification most 
economically. Although this is fundamen- 
tally quite simple various complications 
arise due to the desirability of :— 

(1) Catering for both fabricated and 
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machine wound coils, which involves varia- 
tions such as occur in the calculation of the 
mean length of turn. 

(2) Including the necessary modifications 
which allow for the possibility of using 
copper of reduced size under the pole end 
shoes in order to relieve the mechanical 
stresses set up by centrifugal force. 


(3) Making a distinction between the use 
and non-use of extended turns. 
At the outset of the routine two counters 


are set. The first counter is used to record 
the number of attempts which have been 
made to find the most satisfactory winding. 
If a pre-set number of attempts prove 
insufficient to reduce the temperature rise 
within specified limits then the design is 
discontinued. This limit is set for two 
reasons. First, this was intended only as a 
limited application of synthesis, it being 
expected that the designer should be able 
to estimate a small range of copper sizes 
which adequately cover the temperature 
rise requirements provided that the rest of 
the design is satisfactory. 

Secondly, since provision is made for 
repeated design attempts to be made with 
either increased or decreased copper sizes, 
the possibility of continuous hunting arises 
and a definite limitation to the number of 
permissible attempts is a simple, although 
rather crude, method of eliminating this 
problem. 

The second counter is used to indicate 
the use of extended turns, that is an arrange- 
ment of the turns which produces a fin 
construction and considerably increases the 
heat dissipation area. The first attempt 
based on a particular copper size is always 
without extended turns. If the temperature 
rise is too high then extended turns are 
introduced by setting this second counter to 
a value of 1. At every stage when the 
subsequent action depends upon whether or 
not there are extended turns, this counter 
is examined by a computer technique called 
“* Unit Counting ” which reduces the counter 
under examination by | and causes a jump 
to any desired point in the programme if 
the counter has not yet been reduced to 
zero. This is a simple application of a 
technique for a purpose for which it was 
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Fig. 4 (Left)}—Flow diagram for s.o.e. field winding design sub-routine 


Fig. 5 (Right)—Flow diagram for wire-wound field coil design 


not originally developed. There is no need 
to restore this counter after each “ Unit 
Count” since it is transferred beforehand 
from its permanent location to some con- 
venient temporary location whilst its original 
value remains unchanged and thus can be 
drawn upon as many times as it is required. 

The wire-wound field coil design sub- 
routine (Fig. 5) is to some extent slightly 
more ambitious than that described for the 
strip-on-edge field coil in so far as several 
criteria may be applied to one design or only 
those which are of particular interest for a 
given machine. At each point in the design 
where it is possible to apply a restraint there 
is a check made to ascertain whether or not 
an appropriate reference value has been 
supplied. It was essential, of course, to 
arrange these checks so that the most 
important criteria over-rides the others. 
Thus the first discrimination is applied with 
respect to the maximum permissible induced 
voltage in the coil if the machine is to be 
started as a motor with its field winding 
open-circuited. This, if required, determines 
a maximum number of field-turns. If the 
value of field-turns corresponding to the 
original value of copper size is greater than 
this maximum number then the copper 
size is increased and the number of turns 
which can be wound in the available space 
are consequently decreased. Changes to the 
copper size are made in definite steps so 
that several adjustments may be required 
before the required conditions are satisfied. 

The maximum field current is next checked. 
If it is excessive, the number of turns may be 
increased provided that the induced voltage 
will not then be too high. 

This is verified by testing for the presence 
of a value of maximum turns previously 
set by the first criterion. An increase in the 
number of turns is, of course, obtained by 
reducing the copper size. 

At a later stage, discrimination with 
respect to minimum voltage may be applied, 
again referring to the induced voltage 
criterion before any increase in the number 
of turns may be made. 

In order to avoid duplication of pro- 
gramme, the orders necessary to obtain an 
increase or decrease in the copper size were 


written as a sub-routine which could be 
called in to perform the desired correction 
at any point of the main sub-routine. 

An additional complication involved in 
this section of the programme is the require- 
ment for sufficient clearance to be left 
between the coils for clamping bolts. This 
may necessitate that the coil is to be stepped. 

The final sub-routine to be called in is 
that which calculates the friction losses 
occurring (a) in the bearings and (6) due to 
windage. Two main methods of calculation 
are provided. The first alternative applies 
only a simplified formula which calculates a 
combined value of bearing friction and 
windage loss. This is a very good approxima- 
tion for small machines, but for larger ones, 
e.g. water-wheel alternators, it is necessary 
to itemise the individual components of the 
total friction loss. Therefore the computer 
has to be able to discriminate between 
several possible mechanical constructions. 
The first discrimination is between vertical 
and horizontal machines ; if the former is 
specified a futher discrimination must be 
made between an umbrella type of construc- 
tion, in which there is only a combined 
thrust and guide bearing, and the non- 
umbrella type which uses two guide bearings 
in addition to the thrust bearing. 

At the end of the main programme 
several values of efficiency are calculated. 
The first is at full load and excluding any 
tolerance on the losses. Then with tolerances 
introduced, the calculation is repeated for 
full load and three fractional loads. The 
tolerances and values of fractional loads are 
at the disposal of the designer. These 
calculations enable an efficiency curve to be 
plotted. 

The computer is finally directed to look 
for further sets of data and, if they exist, to 
automatically read them into its store and 
re-commence the complete design calcula- 
tions. This small piece of automation is a 
real saving in time. 


OUTPUT OF RESULTS 


The method of displaying the results of 
the calculation which was adopted in this 
programme was that of incorporating a set 
of identification texts which could be drawn 
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upon as the corresponding numerical values 
were printed. This provides the output 
with good flexibility, which is necessary 
when programming calculations for several 
different cases, but it involves a considerable 
amount of storage space. If this is critical, 
however, the computer could be programmed 
fo reserve its output until the conclusion of 
all the calculations and then to read the 
texts as they are required from standard 
text tapes for printing along with the numeri- 
cal values. 

It is of course important that the designer 
should be able to follow the design calcula- 
tions in some detail in order that he may see 
where to adjust the design for future improve- 
ments. On the other hand, computer output 
is the slowest part of the whole process and 
therefore the choice of items to be printed 
out must be made very carefully. A few 
extra items, which involve only a small 
proportion of the output time for one set 
of results, quickly become appreciable when 
several sets are obtained in succession. 


DURATION OF OPERATION 

The time required to read the complete 
programme, with its sub-routines and tables 
of values, into the computer store is 2} 
minutes. It is therefore good practice to 
have several sets of data ready at a time, 
and the importance is seen of writing the 
programme in such a manner that it may be 
immediately re-used without being read in 
again. 

Data input requires twelve seconds. 
Operating time depends on the type of 
machine and application for which the 
calculations are to be made and also on the 
number of revisions required in the course of 
the calculations, but 24 minutes to three 
minutes is a fairly frequent operating time. 
This includes production of the punched 
hole output tape as well as the actual calcula- 
tions. Printing of the results on a page 
teleprinter takes about eight minutes, 


CONCLUSIONS 

In order to use the service provided by the 
computer to its best advantage, designers 
have to learn to adapt themselves to the 
new situation which it presents. This 
arises from the time lag which inevitably 
occurs between the designer specifying his 
requirements and receiving the results, a 
time lag caused by transit of the data 
specification to the computer office, prepara- 
tion of the data tape for input to the com- 
puter, operation of the computer and transit 
of the results back to the designer. Thus he 
must be prepared to start further designs 
whilst waiting for the results of previous 
ones. 

Of course, it is essential that correct data 
are supplied to the computer and, therefore, 
the input data should be kept to an absolute 
minimum, even at the expense of operating 
time which in any case is the shortest part of 
the chain of events. It is also advantageous 
from the point of view of ease in using the 
programme to include in it the calculation 
of as much as possible from as little as 
possible. Thus experience shows that it 
would be well worth while in future pro- 
grammes to include the calculations necessary 
to derive items such as those mentioned 
earlier which are given by families of 
empirical curves, in spite of the fact that they 
can be easily read off and set as data. 

This programme has been in use for 
thirty months and undoubtedly fulfils 
the ‘object with which the project was 
undertaken, namely to mechanise a major 
portion of the design calculations applicable 
to salient-pole synchronous motors and 
generators. The designer is thereby relieved 


of much of the tedium of routine calculations 
and the consequent saving in time results in 
inquiries receiving a more thorough investi- 
gation because of the opportunity of examin- 
ing many more alternatives than would 
otherwise be the case. This is advantageous 
to both manufacturer and customer. 
Although the design methods which have 
been programmed are the exact methods 
used in current practice, it is not intended to 
use the programme for final designs. One 
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important reason for this is the need for the 
designer to remain familiar with his design 
methods and to ensure that young designers 
receive a thorough training. The programme 
does, however, provide the means of applying 
a quick but accurate check to a final design. 


ACKNOWLEDGMENTS 
The writer is indebted to the General 
Manager of A.E.I. Heavy Plant Division for 
permission to publish this article. 


Small Laboratory Ship Testing Plant 


By T. CONSTANTINE, Ph.D., B.Sc., A.M.1.C.E.,M.1.Mun.E.,M.Inst.H.E. 


In this article the author briefly describes the design and construction of a ship 

testing tank used to simulate, under laboratory conditions, the movement of ships 

in restricted waterways. The towing arrangements, using the Velodyne system, 

details of the towed and self-propelled models, the wave recording equipment and 

the drag-measuring device are also described and illustrated by diagrams and 
photographs. 


N 1956 the Manchester Ship Canal Com- 

pany commissioned the author to carry 
out an investigation into the behaviour of 
ships moving in restricted waterways. It 
was agreed that in addition to considering 
the theory, a programme of experimental 
work using models should be carried out. 
The ideal apparatus for this investigation 
would, of course, have been a very long and 
wide tank of rigid construction with a 
means of varying the width and depth 
along which large-scale models could be 
towed. However, limited by the room 
available in the laboratories the maximum 
overall width and length of tank possible 
were 3ft and SOft respectively. This limited 
the size of the standard model ship to 4ft 
and the size of the models used for scale 
tests to Oft. It was fully realised that the 


Fig. 1—General view of 

ship testing tank for study- 

ing the behaviour of ships 
in restricted waterways 


scale effects would be large but neverthe- 
less it was felt that the investigation would 
be worthwhile if only to confirm certain 
general principles which had been derived 
theoretically. 

The following is a description of the testing 
tank and its ancillary equipment. The 
results of the investigation are discussed 
fully in other published papers. 


CONSTRUCTION DETAILS 

A trough of timber and “ masonite” con- 
struction was built on a strong, rigid and level 
substructure of tubular steel scaffolding and 
waterproofed by sealing all the joints with 
“ Bostik ’’ and liberally coating the whole 
internal surface with a waterproofing com- 
pound. Good quality concrete was then 
cast in the waterproof trough to form a 
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Fig. 2—General view showing main observation window 
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smooth horizontal rectangular channel 42ft 
long, 30in wide and Stin deep. In order to 
observe and photograph the phenomena 
under investigation a 6ft long by S4in deep 
plate glass window was provided approxi- 
mately halfway along one side and a sub- 
sidiary window 6in long and Stin deep 
approximately three-quarters of the way 
along the same side. At one end of the 
channel an inlet and drain were provided. 
To provide a variable width of channel, 
45ft of interlocking steel plate sections were 
fabricated. These could be lined up along 
the length of the tank to give any channel 
width up to 30in. Figs. 1, 2 and 3 show the 
construction details quite clearly. 


TOWING ARRANGEMENTS 

“ Dexion ” angle rails which extended the 
full length of the tank were fixed and levelled 
on the concrete walls of the channel. These 
carried a four-wheeled “ Dexion ” - framed 
carriage on which was mounted the towing 
connection to the model (see Fig. 4). 

One of the most difficult development 
problems was to provide a means of towing 
the carriage smoothly at any speed from 
0 to 2ft per second. The final arrange- 
ment, which proved to be very satisfactory, 
was to attach the carriage to an endless 
length of Bowden cable passing over a free 
pulley at one end of the tank and a driving 
pulley at the other end. The driving power 
was provided through a 20:1 reduction 
worm gear by a Velodyne system. This 
system is a speed control device which 
proved to be extremely effective. A simple 
circuit diagram is shown in Fig. 5. Ideally 
a constant armature current is forced 
through the d.c. separately-excited motor 
(M) regardless of the speed. The torque 
developed is then proportional to the field 
current J/;. Unfortunately it was found to 
be impracticable to force a constant arma- 
ture current through the servo motor at 
every speed. To do this a 100V-—ISOV d.c. 
supply would have been required and this 
was not available in the laboratory. The 
system worked very well, however, using a 
24V d.c. supply even though the resulting 
speed torque characteristic was not as good 
as the ideal. The speed of the motor was 
effectively controlled by altering the input 
voltage signal at a control unit adjacent to 
the glass observation panel and the measur- 
ing section. This was some 30ft away from 
the servo-motor. 


DETAILS OF THE Mopet Supe 

The models used throughout the tests 
were made of timber and were in fact scale 
models of an average type of tanker using 
the Manchester Ship Canal. The main part 
of the experimental work was carried out 
using a 1/144th scale model (approximately 
4ft long and 6in beam) but scale effects were 
examined by means of geometrically similar 
models to a scale of 1/96th and 1/115th 
(approximately 6ft and Sft long respectively). 

The models were towed along the line of 
thrust of the propeller (not fitted in this case) 
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Fig. 7—Drag measuring device 


by means of a nylon thread connecting the 
towing rod on the carriage to a bracket on 
the rear wall of the boat hold. This was the 
only connection between the carriage and 
the model and thus the model was com- 
pletely free to move in a vertical direction. 
Masts graduated in millimetres were fitted 
to the bow and stern of each model directly 
above the end limits of the flat base and the 
vertical movement of the ship was deter- 
mined by sighting across two thin hori- 
zontal datum wires at the same level and 
hin apart and noting the readings on the 
masts 

For the self-propelled tests one of the 
1/144th scale models was fitted with a three- 
bladed propeller I4in in diameter driven by 
a 12V Taycol Supermarine electric motor 
developing 1/30 b.h.p. at 3300 r.p.m. The 
variation in motor speed was obtained by 
means of a variable resistance connected in 
series with the battery and motor. 


MEASURING EQUIPMENT 


(a) Wave Recording Equipment.—-Various 
methods were considered for obtaining a 
record of the variation in depth of water at 
a point as the model ship passed along the 
testing tank, but the most successful was the 
twin probe. Basically this probe consists of 
two stainless steel wires about 4in apart 
placed vertically in the water. The electrical 
resistance between the wires varies inversely 
with the depth of immersion, the variation 
of resistance being used to operate a pen 
recorder via an amplifier. The calibration of 
the probe varies with the conductivity and 
hence the temperature of the water, and 
therefore the calibration had always to be 
checked immediately before and after use. 

The probe was fixed in one position and 
measured the water surface profile as the 
ship passed by. In order to tie in these 
measurements with the corresponding points 
along the ship’s length it was necessary by 
some means to record the position of the 
ship on the pen recorder trace. This was 
accomplished by a relatively simple method. 
To the second channel of the pen recorder 
was connected one terminal of a 9V d.c. 
battery supply, the other terminal being 
connected to the eleven plates equally spaced 
along the top of one of the walls of the canal 
alongside the “ Dexion”’ rail. Connected 
to the towing carriage was a short piece of 
piano wire, arranged so that it made contact 
with the first plate as the bow of the ship 
passed the probe and made contact with the 
last plate as the stern passed the probe. 
Since the piano wire was effectively earthed 
through the carriage a signal was passed to 
the pen recorder each time the wire tripped 
over a plate. Thus the position of the ship 
was conveniently recorded alongside the 
water profile trace (see Fig. 6). A | 50th 
second timing signal was also given on the 
pen recorder trace. By counting the number 
of time intervals between the signals the 
speed of the boat could be calculated. 

(6) Drag Measuring Equipment.—To 
measure the total resistance of a ship model 
one of two principles can be employed : 
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(1) The model can be towed by a known 
force and the terminal velocity measured. 

(2) The model can be towed at a known 
speed and the pull on the tow line measured. 

Three methods based on these principles 
were tried, but only one proved to be suffi- 
ciently accurate. In this method the force 
exerted by the ship on the tow line was 
measured directly. The arrangement is 
shown in Figs. 7 and 8. As the force on the 
tow line increased the calibrated spring ex- 
tended, its extension being measured after 
magnification on a circular scale. To obtain a 
sufficient overall range and also reasonable ac- 
curacy when measuring small forces two 
springs were employed. In the 1/144th scale 
models the weaker spring measured forces up 
to 40 grammes and the combined springs up 
to 250 grammes. Preliminary tests showed 
that the spring tended to oscillate, giving a 
very unsteady reading. This was due to the 
initial high force required to start the ship 
moving. A weak spring was therefore 
inserted in the tow line and this considerably 
reduced the oscillation. 

The apparatus described in 
proved to be highly successful, 


this paper 
and the 
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Fig. 8—Drag measuring device as used in 1/96 scale 
model 

author was able to carry out quite a large 

programme of research using it. 
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Contributions of Navier and Clebsch 
to the Theory of Statically- 
Indeterminate Frames 


By T. 


‘ANY engineers in this country have 
hardly heard the names of Navier and 
Clebsch yet their contributions to the theory 
of statically-indeterminate frames provided 
an elegant and gengral approach to analysis 
which is being used extensively to-day and 
which preceded that of Maxwell and Mohr. 
The object of this article is to give a brief, 
factual account of their work in this field. 
It is based upon Navier’s book Résumé des 
Lecons données al’ Ecole des Pont et Chaussées 
sur l’Application de la Mecanique a I’ Etab- 
lissement des Constructions et des Machines, 
1826 (Second edition, Carilian-Goeury, Paris, 
1833), and Clebsch’s book Theorie der 
Elasticitat Fester Korper, 1862, as translated 
by Saint-Venant and Flamant and published 
by Dunod, Paris, in 1883. The first volume 
of Saint-Venant’s edition of Navier’s book 
(1864), which contains notes and appendices 
by the former, has also been consulted. 
Navier’s contribution to the analysis of 
statically-indeterminate pin-jointed systems is 
to be found essentially in article 533, on 
pages 345 to 347 of his book. There he 
states: “When a load is supported by 
more than two inclined members in the same 
vertical plane or by more than three inclined 
members not in the same plane, the condi- 
tions of equilibrium leave undetermined, 
between certain limits, the forces imposed 
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in the direction of each of the members.” 
He continues with a discussion of the deter- 
mination of the limits between which the 
member forces would lie, on the basis that 
the members are rigid. Navier suggests that 
this be done by considering two members to 
be effective at one time in the plane system 
and three at one time in the three-dimensional 
system. He then goes on to say that, in fact, 
members are capable of deformation in a 
way dictated by the elasticity of their material 
and that if account is taken of such defor- 
mation the distribution of load between the 
members is no longer indeterminate. ‘* To 
give an example, suppose the weight II (Nav- 
ier’s Fig. 112) (see diagram) is supported by 
three inclined members AC, A’C, A’C in 
the same vertical plane, and that we call 
the angles formed by the directions 
of the three members with the vertical cord 
Cll; p, p’, p” the forces exerted, due to the 
action of the weight II, in the directions 
of the members; F, F’, F” the elastic 
forces of the three members ; a the height 
of the point C above the horizontal line 
AA" ; h, f the amounts by which the point 
C is displaced horizontally and vertically, 
by the effect of the simultaneous compression 
of the three members. 

(In denoting the elastic force of the 
member AC by F, it means that it would need 
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a force of F to elongate or shorten this 
member by an amount equal to its actual 





Navier’s Fig. 112 


length, and similarly for the others).”” Navier 
then writes the equations of equilibrium : 
p” cos x” =Il 


Pp Ccosx+p CcOos« 


psina+p sin «’ +p” sin «” 0 

and the changes in length of AC, A’C and 
A°C as fcos a—h sin a, f cos a’—A sin a’, 
f cos a" fh sin a", assuming them to be very 
small. Noting that the lengths of the 


members are 


a a a 


cosa cos cos” 


respectively, he writes the fractions of their 
lengths represented by their compression, 
respectively, as 
fcos*«—hsinzx.cosx fcos* «’—hsin «’ cos « 
a a 

fcos® «”—h sin x” cos «” 
a 
Finally, he writes the expressions : 


fcos* «x Asin «cos « 


Pp 
a 


f cos® «’—hA sin «’ cos x 


P a 


_ fcos? «”—hAsin «” cos « 
p’ =F". 

a 
and says: “which, together with the two 
equations above, will give the values of the 
displacements A and /, and the forces p, p’ 
and p”.” 

Clebsch treats frames, or systems of bars, 
with linear elasticity in the final chapter of 
his book on the theory of elasticity of solid 
bodies ; in fact, for this reason it seems to 
end on a diminutive note after the welter of 
complicated mathematics of the earlier 
chapters—without a single diagram! Thus 
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article 90 of Clebsch’s book is concerned with 
“ Systems of Bars Without Bending.” 

In this article he derives the following 
general equations for the equilibrium of the 
ith joint of any freely jointed space frame- 
work : 


NO Eyoyey(x 
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where X;, Y,, Z; are the loads applied to the 
joint, E,, is the modulus of elasticity of the 
bar connecting any joint / to the particular 
joint i; r,, is the unstrained length of the 
bar ; o,; is the cross sectional area of the 
bar; x, y, with appropriate subscripts, 
are the cartesian co-ordinates of joints of the 
framework and p,; is the small change in 
length of the bar (elastic deformation) 
given by 
(x vj May ay) es ) i~ vj) 
(z zw; w)) 


ri 


if wu, vy and w, with appropriate subscripts, 
represent the small elastic displacements of 
the joints of the framework. 

Clebsch notes that if there are n joints in 
the framework, 3n equations are obtained 
which are sufficient for the determination 
of the 3n unknowns u, v and w (from which 
the forces in the members can be found). 

After discussing the conditions for the 
equilibrium of a space framework as a body, 
Clebsch goes on to treat the simple example 
of a force acting upon the common joint 
of a number of bars, the other ends of which 
are fixed. He takes the origin of the car- 
tesian co-ordinates at the common joint and 
for the jth member writes for its small 
change in length : 


ux; + vy; + wz, 
rj 
where u, v and w are the components of the 
displacement of the common joint; and 
for the elastic force developed in the member 
he writes : 

Ejo; (ux; + vyj+wzj) 

ry 

Next he writes the relevant three equations 
of equilibrium of the system as follows : 


VY = Ay dli + AxyV + Axe 
Y = Gyxll + Ayy¥ + Ayr 


Z Arlt + A2V +422" 





and defines the coefficients a as 


Ss! 


Gx," 
; 


NCEP yy 
‘a 
; — i+” 


QE ayy NO Eyejz xy 
; "ex ax; : 


eS f oe r 


NO Ee;2;* NO Epeyaxyy; 
5 "Ary Gyx : 


aw ——sf 


les 


Gs, 


Finally, he remarks that if 4 (*“ called the 
symmetric determinant >) is expressed as 


NM Ag Aye + 2A yA xy ~ Axxdy2* 


GyQex® Ary, 


and if 4,, etc. (“called the determinant 


minors’) are : 


Ae. Ay A; a, SS Aus A. AxxGyz 
\, Arr xx @sx’, \ x S xz 


@xzy’. Ax, Avs 


Ayer 
Gyrl yx Gyles 


A AxxAy, ArxAry Ary, 


the complete solution of the problem is 


given by the equations : 


\ 

This work on statically-indeterminate frames 
represents, of course, only one of the many 
contributions to mechanics of materials and 
theory of structures made by Navier in 
France and Clebsch in Germany. It is 
necessary to study their books at first hand 
to appreciate their work thoroughly. Navier 
discusses in his book, with illustrations, the 
mechanics of a variety of structures and in 
the penultimate article of his book Clebsch 
extends his theory of frameworks to systems 
of bars subjected to flexure as well as axial 
loads. 

It is very interesting to note the generality 
of Clebsch’s approach for linear systems 
including his systematisation of the analysis 
by introducing stiffness coefficients (noting 
their reciprocal property about two years 
before the publication of Maxwell's state- 
ment of the reciprocal theorem) and deter- 
minant techniques which have recently gained 
prominence in engineering with the use of 
digital computers for structural analysis. In 
fact, he (and Navier) adopted the very 
approach, the * equilibrium approach,” (the 
inverse of that used later by Maxwell and 
Mohr) which has been found so convenient 
for the complete programming of structural 
analysis 
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Letters to the Editor 


PRACTICAL TRAINING FOR 
ENGINEERS 


Sir,—-1 read, with great interest, your 
leading article of September 30th under 
the heading ‘Practical Training for 
Engineers. 

Whilst I have every respect for the Institu- 
tion of Mechanical Engineers and regard 
election to membership thereof as one of 
the higher honours of the profession, | 
agree that qualifications and conditions of 
membership call for revision. 

The purpose of the Institution is... “to 
promote the development of mechanical 
engineering and to facilitate the exchange of 
information and ideas thereon,’’ and it 
would appear that this field is to be limited 
to engineers who, after having achieved the 
required academic level, are able, or wish, 
to spend two years training in a works. 

Research, design and practical engineers 
having achieved senior posts but without 
high academic qualifications and, particu- 
larly in the case of research executives, 
without shop floor experience, and therefore 
excluded from the Institution, are at present 
without an organisation through which 
discussion and exchanged of ideas can be 
conducted. 

Such members of the profession form, 
I venture to suggest, the majority. 

For the benefit of mechanical engineering 
in general I believe that the creation of a 
central body for executive engineers in 
the above class is both desirable and 
necessary. 

The Institution of Mechanical Engineers 
could, I suggest, create a grade of member- 
ship, or form a separate branch to include 
the engineer “... practical to the finger- 
tips, but without sufficient theoretical 
ability,"’ and the research and design 
engineer to whom the microscope and 
drawing-board are more important than 
the micrometer and scribing block. 

Perhaps other readers would care to 
express their views. 

R. DoBson 

K idsgrove, 

Stoke-on-Trent, 
October 12, 1960. 


GAS TURBINES TO BURN WOOD 
WASTE ? 


Sir,—In this and many other countries 
which are not very densely populated there 
are many sawmills and other wood-using in- 
dustries which produce vast quantities of 
wood waste which are either burnt in waste 
burners, pushed over cliffs or even carted 
away to be dumped elsewhere. Even in some 
integrated pulpmill-sawmill outfits the bark 
is still wasted and the company by which the 
writer is employed throws away something 
over 4000 tons of pine bark a year. If it is 
appreciated that in sawmilling not much 
more than half the log is turned into rough 
sawn timber and considerably less than half 


into the finished product, an idea will be 
obtained of the scale of this waste. 

True there are some mills which derive all 
their power from steam generated from wood 
waste but there are many other mills, at least 
in this country, which use either electric power 
or diesel engines and the reason for this seems 
to be that either of these latter are cheaper 
than steam. Why is this? Presumably it 
is because of the high cost of steam boilers 
and the necessity of having a relatively ex- 
pensive boiler attendant with the correct 
trade certificate to run the plant. 

The writer would like to know what chance 
there is of using this wood waste in a gas tur- 
bine and so perhaps short-circuiting some of 
the capital costs involved in a steam boiler 
installation. What possibility is there of 
designing a machine which will be less in 
first cost, reliable and capable of being op- 
erated by unskilled personnel, one which can 
be used as a prime mover for a sawmill or 
similar load? Maybe none, but if some of 
the gas turbine boys would like to comment 
1 am sure other foresters besides myself will 
be interested. It pains us to see so much of 
the wood we have grown going unused. 

It is well known that wood fuel can be 
burned in a gas-producer and the resultant 
gas fed into an internal combustion engine 
and the writer has seen several such installa- 
tions in Australia pumping water, generating 
electricity for town supply and running work- 
shops. The main disadvantage of the gas- 
producer i.c. engine combination seems to 
be that the gas scrubbing installations which 
are needed before the gas can be fed into the 
engine is about as expensive and as much 
trouble as a boiler plant. Could not a gas 
turbine be run straight from the producer 
without all this gas cleaning gear? 

I have seen a brief mention of a gas tur- 
bine running on peat so it would appear that 
the use of solid fuel is not impossible. 

J. L. HARRISON-SMITH, 
Forest Officer. 
New Zealand. 
October 11, 1960. 


Book Reviews 


Technischer Strahlenschutz. By THOMAS 
JAEGER. Munich: Verlag Karl Thiemig 
Pilgersheimer Strasse 38, Munich, 9. 
Price DM.8.60. 

“Technological Radiation Protection” 
forms the second volume of a series dealing 
with nuclear energy. With the increasing 
use of large sources of radiation in nuclear 
power stations and research laboratories, 
the problem of protecting operating staff 
and the population at large from radiation 
injury has received widespread attention, 
and a body of knowledge has sprung up in 
this domain which, however, through being 
scattered throughout the technical literature, 
has become difficult of access. The present 
book summarises the position reached by the 
end of 1958, dividing the subject into two 
main sections : radiation shielding by means 
of concrete, and the disposal of radioactive 
waste. After introducing the subject from 
the biophysical angle, the author discusses 


the physical theory underlying the absorp- 
tion of radiation in matter, in particular in 
shielding materials. Subsequent chapters 
are devoted to design calculations, including 
secondary effects, and technology of concrete 
which differs in many ways substantially 
from more standard applications. The 
second part of the book is devoted to the 
control of fissile waste products whether 
arising from the operation of reactors, 
separation processes, accidents, or in the 
course of work in “ hot’ laboratories. Over 
200 references are listed. 


Repertorium und Ubungsbuch der Technischen 
Mechanik. By IsTVAN Szaso. _ Berlin- 
G6ttingen-Heidelberg : Springer-Verlag, 
Berlin-Wilmersdorf, Heidelberger Platz 3. 
Price DM. 24. 

IN the present work the student is presented 
with a concise statement of the principal 
theses and formulae of Technical Mechanics. 
By way of illustration, each section con- 
cludes with worked examples selected to 
bring out clearly the principles and methods 
involved rather than demonstrate particular 
practical applications. The book covers 
statics, theory of elasticity and the deforma- 
tion of frameworks, kinematics and kinetics, 
and the dynamics of liquids and gases. 

In the chapter on statics are dealt with the 
reduction of systems of forces, equilibrium, 
analysis into components, centre of gravity, 
plane frameworks and suspended chains, 
and the principle of natural work. 

The second section deals with stresses and 
strains in beams, Hooke’s Law, deflection, 
approximate determination of shear, elastic 
supports, torsion of circular cylinders and 
their hollow sections, in particular rectangles, 
Castigliano’s theorems, and buckling. A 
selection of problems from advanced theory 
concerns itself with the general stress and 
Strain equations, plane stress, the theory of 
thin plates, axially symmetrical stress, bend- 
ing and buckling of circular rings and tubes, 
and the general theory of torsion in beams. 

Throughout, full use is made of vectorial 
notation, which is particularly helpful in the 
part devoted to kinematics and kinetics, 
Newton’s laws and their consequences, 
Euler’s equations, the principles of d’Alem- 
bert and Hamilton, and Lagrange’s equations. 
Vibrations with a finite number of degrees 
of freedom, and vibrations in a continuum, 
are considered, as well as the impulse. 

Fluid dynamics introduces ideal and 
viscous liquids, Bernoull’s theory, potential 
flow of ideal fluids, and viscous flow. The 
book then deals with the basic equations of 
motion for an ideal gas, and stationary 
laminar flow, and concludes with a section 
on dynamical similarity. 


Der Durchlaufende Bogentriiger auf Elast- 
ischen Stiitzen mit und ohne Versteifungs- 
triger. By Water StampT. _ Berlin- 
Géttingen-Heidelberg : Springer-Verlag, 
Berlin- Wilmersdorf, Heidelberger Platz 3. 
Price DM.37.50. 

THE continuous arch on elastic piers is a 

statically highly indeterminate system, the 

calculation of which by means of the 
ordinary method of forces becomes increas- 
ingly laborious in the number of spans. 

Although of great antiquity and already 

known to the Romans, this type of arch finds 

a somewhat limited application in bridge 
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construction—nowadays in reinforced con- 
crete designs—and also in multi-bay halls. 
It is perhaps for this reason that complete 
treatises dealing with it are rare. The author 
here develops a theory based on the defor- 
mations at the supports, a method due to 
A. Ostenfeld. This reduces the number of 
unknowns to a minimum, i.e. two per sup- 
port. For multiple spans the number of 
redundant quantities again becomes large, 
so that a suitable method of solving the 
equations must be found. This may be done 
by splitting the whole system of equations 
into two “triple displacement equations ” 
of the Clapeyron type and applying a method 
of reiteration, which may conveniently be 
done with the help of a slide rule. As 
redundant quantities use is made of the 
horizontal displacements and rotations of 
the nodal points of the arch. 

The second main section contains a 
detailed treatment of the continuous arch 
with stiffening girder. This is even more 
highly indeterminate, but may be reduced 
by a suitable mathematical device to the 
first case, leading in the general instance to 
only two kinds of “triple displacement 
equations.” Influence lines are calculated 
as lines of deflection, and the calculation is 
carried out separately for the three cases: 
dead load, useful or moving load, and 
temperature and shrinkage effects. 

In the third part of the work are dealt 
with a number of selected configurations 
which are principally of importance in 
building construction. The author also gives 
an approximate procedure for rapid calcula- 
tion, and lists the final formulae for the basic 
cases. Each theoretical instance is illustrated 
by a numerical example. 


Vacuum Processing in Metalworking. By 
J. Westey Caste. Reinhold Publishing 
Corporation, New York. Chapman and 
Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 44s. 


THE purpose of this little book, of only 202 
pages, is to acquaint the reader with what 
has been done with vacuum technology in 
the metal-working field. It deals with 
practical applications rather than theory ; 
clear print, good illustrations and the index 
help the reader to study the subject. Vacuum 
processing has developed into a_ widely 
accepted production method only during the 
past generation. One is reminded of a larger 
book on Vacuum Metallurgy which was 
edited by R. F. Bunshah and reviewed in 
“ THe ENGINEER,” March 20, 1959, Page 458. 
It is now clear that the stage has passed 
when the necessary equipment was designed 
and made in the users’ own works. Manu- 
facturers have already made available vacuum 
furnaces and chambers on the basis of 
considerable design and development ex- 
perience. This book’s nine chapters show 
how widely the vacuum has become used in 
metal working. Indeed it would appear that 
almost all metal-working operations that 
involve high temperatures can be conducted 
more economically in a vacuum, if practical 
considerations make that possible. 
Engineers reading this handy little book 
may well get the impression that in the 
relatively near future the vacuum furnace 
will have become the standard heat treatment 
and melting furnace. As a consequence such 
metals as titanium and zirconium may 
become much more plentiful and _ less 
costly, just as aluminium and magnesium 
have done, which were also “ rare” metals 
only a relatively short time ago. Already 
vacuum processes have spread far beyond the 
original melting and degassing, or outgassing 
as this American author calls it. Vacuum 
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processes are now used for refining and 
distillation, melting and casting, deposition of 
metals, sintering for powder metallurgy, 
brazing and welding, and, of course, for the 
heat treatment of metals, all of which are 
referred to by the author. He also refers to 
such developments as electron beam heating, 
in which the energy contained in high-velocity 
electrons is being used to heat metals, in 
very recent developments of vacuum metal- 
lurgy, both for melting and welding tech- 
niques. 

Those who desire to study in greater 
detail the theory and practice of vacuum 
melting will find the Institute of Metals’ 
Metallurgical Reviews, 1960, Vol. 5, No. 17, 
pages 1-117 helpful because this book 
deliberately contains the minimum of for- 
mulae and mathematics. The author has 
approached the subject as a qualified engineer 
who was at one time Director of Research 
for the Induction Heating Corporation and 
is also the author of a book, published in 
1954, on Induction and Dielectric Heating. 
This little book is easily read and it will make 
readers ponder whether they should not 
promote more widespread application of 
vacuum processing in all forms of metal- 


working. 
Refrigeration Controls. By HAROLD H. 
EGGINGTON. Refrigeration Press, Ltd., 


131, Great Suffolk Street, London, S.E.1. 

Price 15s. 

Ir is stated in the foreword that this book is 
intended to provide a practical approach to 
design, functioning and application of instru- 
ments to the control of refrigeration equip- 
ment, but this is further qualified by the 
comment that many volumes could be 
written on this subject and that these 
chapters can only be an introduction. 

In the first two chapters the major com- 
ponents of control instruments and their 
function are described. The remaining ten 
chapters are devoted to specific refrigeration 
controls, including “* Constant Pressure and 
Thermostatic Expansion Valves,” “ Pressure 
Operated Water Valves,” “ Suction and Evap- 
orator Pressure Regulators,” “ Pressure 
Switches,” and “ Thermostats.” The prin- 
cipal requirements of the particular control 
are discussed and the construction of typical 
examples by various manufacturers are 
described with reference to drawings and 
diagrams. The operating characteristics and 
application are then dealt with, ending up 
with a short list of troubles and remedies. 

In a small book such as this the author 
must of necessity be brief, but he provides 
a useful introduction to refrigeration controls 
for those entering the industry and for some 
practising engineers who wish to know a 
little more about the functioning of controls. 

When discussing the operating character- 
istics of controls the author frequently uses 
the term hysteresis when referring to the effect 
of friction in controls causing a lag when the 
direction of movement is reversed. At other 
times he also uses the term when referring to 
the effect of measurement lag, in which the 
temperature of a thermal bulb, or detecting 
element, lags behind a change in temperature 
of the fluid in which it is immersed. The 
confusion of these two effects is unfortunate 
as, of course, they are completely unrelated. 

Another minor criticism ts that the division 
of the material between the various chapters 
is not entirely logical, pressure switches 
being discussed in the chapter headed 
“ Electromagnetic or Solenoid Valves” as 
an instance. 

The price of this book at 15s. seems 
a little high even in these days of inflated 
prices. 





Books of Reference 


Encyclopedic Dictionary of Electronics and 
Nuclear Engineering. By Robert |. Sarbacher 
Sir Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, London, W.C.2. Price 160s.—This 
comprehensive reference book, which was printed 
in the U.S.A., is claimed to be the only encyclo- 
pedic dictionary covering electronics and nuclear 
engineering. It is certainly much more than just 
a dictionary for, besides giving the basic defini- 
tions of terms in the vocabulary of electronics, 
nucleonics and nuclear engineering, it contains a 
great deal of supplementary information. This 
policy and the author’s lucidity of style combine 
to enhance the value of this voluminous book 
of reference and the extensive cross-referencing 
charts the way for the user. 

The scope of the book exceeds that suggested 
by the title. For example terms used in elemen- 
tary electric and magnetic theory and in other 
branches of physics have been included. Further- 
more the reader will find more numerous 
references to systems, components, and equip- 
ments, generally, than might be expected in a 
book of this kind. He will almost certainly be 
surprised to find references to such items of 
hardware as compound generators, shunt motors 
and repulsion-start induction motors, In the 
nuclear field, by including references to specific 
reactor projects, the author has boldly courted 
the risk that some parts of the text will become 
out of date more rapidly than the bulk of the 
work which admirably covers the fundamental 
aspects of the subject. Indeed the author's aim 
has been to give the maximum coverage, neglect- 
ing nothing that would contribute to the whole, 
and he has displayed exemplary thoroughness 
in the preparation of this book——a major task 
which has occupied twelve years of his life. 

As far as possible the definitions used in this 
dictionary are those formulated and approved by 
the various professional societies and organisa- 
tions. Inevitably all these sources are American 
but throughout the text the author has carefully 
acknowledged the origins of his external informa- 
ton. 

To the prospective reader who can afford the 


outlay we recommend this book, without 
reservation, as a sound investment. 
Books Received 

University Physics. By F.C. Champion. Blackie 


and Sons, Ltd., 17, Stanhope Street, Glasgow, C.4. 
Price 30s 
Job Evaluation. 


By J. Walker Morris. Institute 


of Industrial Supervisors, 24, Albert Street, Bir- 
mingham, 4. Price 3s. 
4 Geology for Engineers. Fourth edition. By 


F. G. H. Blyth. Edward Arnold (Publishers), Ltd., 
41, Maddox Street, London, W.1. Price 30s. 


Geometric Properties of Rolled Sections and Built 


Girders. Vol. 1. Lioyd’s Register of Shipping, 
71, Fenchurch Street, London, E.C.3. Price 63s. 
Lloyd's Register of Shipping, 1760-1960 By 


George Blake. Lloyd's Register of Shipping, Garrett 
House, Manor Royal, Crawley, Sussex. Price 42s. 


An Introduction to Plastics. Rubber and Plastics 


Age. Rubber and Technical Press, Ltd., Gaywood 
House, Great Peter Street, London, $.W.1. Price 
20s 

The British Shipbuilding Compendium, 1960. 


Tenth Edition. The Shipping World, Lid., Effing- 
ham House, Arundel Street, London, W.C.2. Price 


- 


Grundlagen der Analysis Third edition. By 
Edmund Landau. Chelsea Publishing Company, 
50, E. Fordham Road, N.Y. 68, New York. Price 
1.95 dollars. 


Engineering Design with Rubber. By A. R. Payne 
and J. R. Scott. Rubber Journal and international 
Plastics, Maclaren House, 131, Great Suffolk Street, 
London, S.E.1. Price 50s. 


Physical and Engineering Propertie. of Cast Iron. 
By Harold T. Angus. The British Cast lron Research 
Association, Alvechurch, Birmingham. Price 52s. 6d. 
to members of the association and 73s. 6d. to non- 
members. 

The American Civil Engineer : Origins and Conflict. 
By Daniel Hovey Calhoun. Harvard University 
Press, Cambridge, Massachusetts. Oxford University 
Press, Amen House, Warwick Square, London, 
E.C.4. Price 44s. 


Electric Motor Drives for Industry 


The chairman’s address to the Utilisation Section of the Institution of Electrical 
Engineers was given in London on October \3 by Mr. J. M. Ferguson,* who dealt 
with the development of electric motors and motor drives and controls for industrial 


use. 


HE choice of an appropriate motor is 
determined by performance, first cost 
and running costs. The first cost is evi- 
dently affected by speed, rating and duty, 
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but a general comparison of relative costs 
is shown in Fig. 1. 


CONSTANT SPEED Drives 


Where relatively constant speed is required, 
first cost, running costs and general robust- 
ness all weigh heavily in the direction of 
squirrel-cage induction motors. Such a 
requirement arose in the design of the 
diffusion plant at Capenhurst, where a large 
number of compressors were required to 
produce the pressure drop of the uranium 
hexafluoride gas across the porous membrane 
for the diffusion process. Large numbers of 
squirrel-cage motors, amounting to some 
hundreds of thousands of horsepower, were 
chosen for this duty." 

Where the supply is limited for direct-on- 
line starting or where power-factor correc- 
tion is called for, a synchronous wound- 
rotor machine may be used. 


VARIABLE SPEED DRIVES 


Variable speed is an essential requirement 
for a very large number of industrial drives, 
and by far the greatest proportion of these 
are still supplied by d.c. motors. In spite of 
disadvantages, the suitability of such motors 
to meet high torques, reversing duties, and 
accurate control, makes them virtually un- 
challenged in a number of fields such as 
traction, mill drives, &c. 

Initially some form of rotating convertor 
was used to generate the direct current for 
such drives, but over the years there has 
been a steady swing towards the use of 
miercury-arc convertors, and more recently 
to silicon and germanium. The use of static 
convertors is relatively straightforward where 
there is no requirement for regeneration, 
and this has been common practice for 
many years. 

Packaged variable-speed d.c. drives work- 
ing direct from the 400V a.c. supply are 
readily available up to 100 h.p. Variable 
speed is obtained by varying the armature 
voltage with fixed field excitation, using a 
transistor-driven three-phase magnetic- 
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Extracts from Mr. Ferguson’s address are reproduced here. 


amplifier circuit. The motor-armature ter- 
minal voltage is compared with a reference 
potential produced by the setting of the 
speed controller. The error is fed to the 
controller, which adjusts the speed of the 
motor, maintaining speed to within specified 
limits independently of the load. 

Grid-controlled mercury-are convertors are 
now increasingly being used for reversing 
drives, where regeneration is important, 
e.g. in steel mills and mining,’ instead of 
the Ward Leonard or Ilgner set. 

By its nature a rectifier is a unidirectional 
current-flow device, and therefore to cater 
for reverse current flow for regeneration 
either duplicate installation must be used 
connected back-to-back or a reversing switch 
must be used in the armature or field circuit 
of the drive motor to reverse its polarity. 
In practice all three methods have been 
used, but for economy a single convertor 
bank with an armature reversal switch or 
field reversal switch according to the duty 
is now generally used. This switch must be 
capable of a very large number of operations, 
although it is not normally called upon to 
interrupt current, as the control of the con- 
vertor is arranged to reduce the current to 
zero through the switch before it is opened. 

Because of its lower cost, greater robust- 
ness and less need of maintenance, a great 
deal of effort has been directed towards 
making the a.c. squirrel-cage motor suitable 
for variable-speed drives, although inherently 
it is a constant-speed motor for any given 
supply frequency. If the supply frequency 
is variable the induction motor will evidently 
be a variable-speed drive. Generation of 
variable frequency, however, is normally a 
costly item and only justified in special 
circumstances. This scheme has been adopted 
for the compressor drive* to the supersonic 
wind tunnel at the Royal Aircraft Establish- 
memt, Bedford, where the variable frequency 
is generated by a gas-turbine alternator 
rated at 30MW. It has also been used for 
the carbon-dioxide blower drives for the 
Hinkley Point atomic power station, where 
six gas circulators are driven by six 7000 h.p. 
squirrel-cage induction motors supplied from 
a variable-speed turbine and alternator set, 
and a similar arrangement is used for the 
Bradwell power station. 

Any economical method of generating 
variable frequency would increase the appli- 
cation of squirrel-cage induction motors 
for variable-speed drives. Controlled semi- 
conductor devices may open up more attrac- 
tive ways of producing the variable frequency 
for such drives. 

An ingenious method of producing a 
variable frequency of 0-20 c/s has been 
devised by the use of grid-controlled mercury- 
arc convertors or controlled semi-conductors, 
as shown in Fig. 2. The system comprises 
three grid-controlled rectifier equipments 
with their outputs connected in delta. If 
these equipments are all controlled to zero 
output voltage, no current will flow round 
the delta. Advancing the grid impulse on 
all grids equally will cause current to flow 
around the delta, although the voltage across 
the output terminals will still be zero, since 
the d.c. outputs are virtually short-circuited. 
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If the grid impulses are advanced and 
retarded cyclically so that the output volt- 
ages form a three-phase system, the sum o! 
these voltages will be zero, and the same 


direct current will flow round the delta. 
Under these conditions at least one of the 
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Fig. 2—Simplified diagram of frequency converter 


equipments must be inverting, and possibly 
two, while the other is rectifying. The three 
output terminals of the delta are now provid- 
ing a _ three-phase low-frequency supply 
determined by the frequency of the grid- 
impulse movement. 

Packaged variable-speed drives using induc- 
tion motors of low horsepower with speed 
controlled by series reactors are available. 
In this scheme the induction motor is sup- 
plied from a three-phase source through the 
a.c. windings of a transductor, and the d.c. 
winding is energised from a transistor d.c. 
amplifier stage (Fig. 3). Variation of this 
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d.c. output causes corresponding variation 
in the voltage of the a.c. supply to the motor 
stator winding by the transductor, so that, 
by controlling the output of the d.c. ampli- 
fiers, the motor speed can be controlled. 
The output of an induction tachogenerator 
is rectified and compared with a d.c. refer- 
ence potential representing the desired speed. 
Any difference between these two voltages 
is fed as an error signal to the transistor 
driving stage, which then controls the trans- 
ductor a.c. output and hence the motor 
speed. Such control, however, is only 
suitable for relatively small horsepowers, 
since the efficiency and power factor fall off 
markedly as the speed is reduced. 
Squirrel-cage induction motors may also 
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be used for variable speed by using a slip 
coupling to the drive. This can be either a 
magnetic or mechanical form of coupling, 
but it inevitably leads to some loss of effi- 
ciency at the reduced speeds. Active research 
and development has been devoted to other 
means of making squirrel-cage a.c. induction 
motors suitable for variable speed, and these 
are described below. 

For many years induction motors with 
wound rotors have been used for variable 
speed by controlling the resistance inserted 
in the rotor. Such inductivn motors can 
also be used to reduce the starting shock on 
the system, by suitable control of the rotor 
resistance, but the great advantage of a 
squirrel-cage machine, i.e. no brushes, slip- 
rings or commutator, is lost. 


Moror DEVELOPMENTS 


Induction Motors.—New requirements for 
induction motors have fallen well within 
previously accepted design limits and have 
not called for any new techniques. How- 
ever, the rating for special duties such as 
boiler feed pumps has kept pace with the 
increasing size of turbo-alternators—a 60MW 
set requiring a 1400 h.p. motor and a 
200MW set a 6000 h.p. one. Direct boiler 
pump drive at 3000 r.p.m. has been chosen 
as the most suitable speed for these motors, 
and this has called for a sturdy design to 
give very high efficiencies of the order of 
97 per cent. For larger alternator sets there 
is a tendency to raise the speed of the boiler 
feed pump, thus necessitating the introduc- 
tion of gears, and lower speeds may be 
adopted for the motor drives. 

The trend to semi-outdoor stations has led 
to the requirement of naturally ventilated 
machines for outdoor operation. The end- 
windings have been insulated with silicone 
rubber as a protection against moisture. 
A top-mounted baffle chamber is used with 
suitable baffling to prevent ingress of dirt. 
Silicone elastomer is likely to be more 
widely used even with standard open pro- 
tected motors as it becomes less expensive ; 
and this will certainly be more economic 
than closed air-circuit motors. 

Reference has already been made to the 
considerable efforts directed towards achiev- 
ing variable speed directly from a type of 
squirrel-cage induction motor. Pole chang- 
ing* has been developed as one solution to 
this problem. This gives definite speed 
ratios suitable for fan drives, &c., where the 
selected speed does not require continuous 
variation. 

A similar result can be achieved with a 
type of induction motor having the stator 
wound with a composite coil, equally pitched 
and insulated, to give two windings of, say, 
eight and ten poles for two speeds. 

Various forms of squirrel-cage induction 
motor have been described which can be 
arranged to give variable speed, e.g. the 
spherical induction motor,’ the logmotor 
and the method of using phase-shift control 
on the stator windings, but at present these 
are under development and not yet in 
significant operation. 

Wound-Rotor Motors.—In large horse- 
power motors there are control problems of 
starting, and cooling the rotor winding, 
particularly the end-winding regions, dur- 
ing this period is difficult. The technique 
of using hollow conductors, developed for 
large turbo-alternators, has been used to 
solve this problem and a motor for 6200 h.p., 
600 r.p.m. has been built ; this machine has 
closed air-circuit and water-cooled heat 
exchangers. r 

D.C. Motors.—-For variable-speed drives 
the d.c. motor has been largely unchallenged 


over half a century. Despite this, there have 
been no startling new developments but 
rather a steady evolution in design. Through- 
out, commutation has been one of the most 
difficult problems, and is still not adequately 
understood. Much research and develop- 
ment is directed towards this at present, and 
considerable progress has been made with 
the aid of digital and analogue computers to 
a better understanding analytically of this 
phenomenon. It is probable that some 
papers on this subject will be read and 
discussed during the forthcoming session. 
Notwithstanding this effort the commutator 
of a d.c. machine remains one of the most 
highly stressed and difficult parts of the 
machine to design. 

To meet the demand for larger outputs 
from d.c. machines, significant use has been 
made of various types of duplex windings. 
This type of design enables the voltage 
between adjacent commutator bars to be 
reduced, compared with a conventional 
single-lap winding, and this helps commuta- 
tion and reduces the risk of flashover. These 
advantages have been confirmed in service 
operation, but, in general, duplex windings 
appear more sensitive to a change in commu- 
tation conditions, which can upset the 
current balance in the windings to give rise 
to deterioration. Long-term stability of 
duplex windings to give satisfactory commu- 
tation appears more difficult to achieve than 
in the single-lap design. 

Conventionally d.c. machines have been 
built with solid-rolled-steel or cast frames, 
with laminated main poles and compoles. 
Changing flux conditions induce eddy cur- 
rents in the solid frame which slow down the 
response of the main and compole flux 
relative to their respective currents. Modern 
control schemes have increased the current 
changes in machines to high values, and this 
lag between current and flux adversely 
affects commutation. In some cases it is 
practically impossible fully to compensate 
for this effect in the design of the control 
circuits. 

Laminated frames as well as laminated 
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Fig. 4—Comparison of solid-frame (above) and 
laminated-frame (below) d.c. machines 
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poles have therefore been introduced to 
meet these transient conditions. Fig. 4 
illustrates the difference in performance of a 
solid frame compared with a _ laminated 
frame for a 1-6MW, SOOV machine with a 
peak current of 9-6kA. 

In addition to technical details involving 
design, a great deal of consideration has 
been directed towards making d.c. machines 
less sensitive to dirt and moisture from 
their surroundings, and to increasing the 
reliability of operations under all conditions. 


CONTROI 


Industrial equipment in the initial stages 
of use is subject to direct manual control. 
This is the case in traction, mining and steel 
rolling mills, where an operator has tradi 
tionally been directly responsible for con- 
trolling the amount of power used at any 
time in his drive, and therefore directly con- 
trolling the speed and acceleration of the 
drive. With the steady demand for increased 
output from a given plant requiring conse- 
quent speeding up, the responsibility of the 
driver has been increasingly taken over by 
the control scheme. Under one type of 
supervisory control the driver can select a 
desired speed, and acceleration to this speed 
may be controlled to an optimum value, 
subject to the safety of the plant, by the 
control scheme. Once a desired speed is 
achieved or selected, it can be held to a 
constant value within almost any practical 
limits by suitable closed-loop controls and 
adequate feedback information. 

This control can be applied to a number 
of drives operating in series on a manufac- 
tured product, and the necessary relative 
speeds can be ‘obtained with accuracy, thus 
leading to acceleration of processes such as 
paper making and multi-stand rolling mills. 

Analogue computers are now available 
and in regular use for the study and simula- 
tion of such control systems, in order to 
ensure adequate stability under operating 
conditions. For such studies d.c. machines 
are much more suitable, because of their 
linear characteristics, than sub-synchronous 
a.c. machines. 

In any control problem involving high- 
power drives one of the most important 
units is an adequate and suitable amplifier. 
Electronic amplifiers, rotating amplifiers, and 
more recently magnetic amplifiers, have all 
been used with success. Reliability is a 
most important requirement for control 
gear associated with expensive capital plant, 
and for this reason perhaps the greatest 
contribution to the control field was the 
introduction of the magnetic amplifier, 
because this depends upon conventional 
materials well understood by the normal 
maintenance engineer and does not require 
either a vacuum or mechanical movement 
of parts. Many years of experience have 
now been achieved to prove that plant can 
be operated more consistently and reliably 
to higher speeds under the control of auto- 
matic control gear than is possible under 
direct manual control from the operator. 
It is of interest that controlled semi-conductor 
rectifiers, capable of handling very significant 
powers, and transistors may provide further 
developments in amplifiers for this type of 
control gear as an alternative to the magnetic 
amplifier, but still with adequate reliability. 

This experience of manual supervisory 
automatic operation of plant has been 
essential to pave the way for ultimate com- 
plete automatic operation. With experience 
of the reliable automatic control of separate 
motions of complicated plant, it is now 
possible to co-ordinate a number of these 
operations in sequence and completely 
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control complex equipment in accordance 
with a prepared programme contained in a 
punched card, tape or other sources of 
stored information. 

Parallel development of high-speed com- 
puters has also now reached the stage where 
serious consideration may be given to 
control of equipment not only from stored 
programme, but from up-to-date informa- 
tion and data which can be processed at 
high speed and used to modify or optimise 
the process in a time that could not be 
achieved by a human operator. 

Before this is widely applied to the direct 
control of large industrial plant we require 
knowledge of the reliability such a system 


will give and to be quite certain that in each 
case the increased complexity will bring a 
certain and adequate reward. 
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Manipulation of Metals 


Some 300 delegates attended a conference on modern trends in the manipulation 
of metals organised by the Institute of Production, and held October 12-14 last. 
The papers were presented for discussion in four main groups covering extrusion 
techniques ; precision forging ; forming by rolling ; and sheet forming. 


CONFERENCE organised by the 
Institution of Production Engineers and 
held from October 12 to 14 under the 
chairmanship of Mr. R. G. Pryor at Brighton 
dealt with modern trends in the manipulation 
of metals. Its object was to cover develop- 
ments in manipulating metals which do not 
involve cutting, and in an introductory address 
Dr. D. F. Galloway stressed the importance 
of metal manipulation rather than metal 
cutting. He pointed out that, as an average 
of 40 per cent of “ bought-in” material 
was wasted in chip-forming operations 
in industry, this country would do well 
to study more closely the metal forming 
techniques being developed overseas. 

Dr. Galloway then went on to outline some 
of the subjects which would be discussed in 
the course of the convention. Impact 
extrusions were of significant importance in 
modern production as they not only enabled 
savings to be made in weight but also im- 
proved the physical qualities of many metals ; 
although the high loadings involved brought 
about difficulties in tooling design which had 
yet to be overcome. To date much of the 
success in impact extrusion had been attained 
by trial and error methods but as a result of 
research problems were now being overcome 
by calculation and fundamental design, not 
only of tooling but also of components to 
suit them for this class of production. He 
then dealt in turn with the advantages and 
possibilities of hydro-forming, explosive form- 
ing and precision forging. In connection 
with sheet metal working, deep drawing had 
shown that much more research was essential 
to develop satisfactory lubricants and means of 
lubrication ; whilst the economies of precision 
blanking techniques had been proved by 
work at PERA. In concluding his address 
Dr. Galloway said that metal forming was in 
one way an economic nightmare in that its 
tooling costs were so high when compared 
with chip forming processes and a greater 
amount of study should be directed towards 
the development of more universal tooling 
designs and machines for a wider scope of 


work. 
EXTRUSION TECHNIQUES 
One of the four papers on extrusion tech- 


niques, which was presented by Messrs. 
H. LIL. D. Pugh and M. T. Watkins, of the 


National Engineering Laboratory, dealt with 
“* Experimental Investigation of the Extrusion 
of Metals.” After a brief historical survey 
of the extrusion process the authors described 
experimental procedure and gave particulars 
of some typical investigations in connection 
with the hot extrusion of aluminium alloys 
and the cold extrusion of non-ferrous metals. 
The second part of the paper described work 
in connection with cold impact extrusion of 
ferrous and non-ferrous metals and concluded 
with notes on the application of extrusion data 
to process design. It was pointed out that 
whilst the research work described had been 
generally concentrated on the derivation of 
data on the cold extrusion of three basic 
types of product (rods, tubes and cans) in a 
range of metals rather than on the specific 
investigation of the production of individual 
engineering components, it was clear that the 
same general principles applied and the data 
obtained could be used in the consideration 
of the production of specific engineering 
components giving the required information 
on press loads and tooling stresses*at each 
stage of the process. 

A paper by Messrs. R. Tilsley and F. 
Howard gave particulars of some of the work 
in connection with the cold extrusion of 
ferrous and non-ferrous materials at PERA. 
It was concluded that although cold extrusion 
was a most attractive operation and could 
effect useful economic savings, particularly 
in the case of steel components, it was 
not a panacea and applications had to 
be carefully chosen. Many problems were 
associated with the use of cold extrusion 
and before embarking on the process the 
question of its economic justification should 
be considered with care. 

Mr. R. Cox presented a paper dealing with 
the hot extrusion of steel at the Low Moor 
Alloy Steelworks, Ltd., plant where the 
Ugine-Sejournet glass lubrication process was 
being operated under licence. 

Discussing future trends the author said 
that the hot extrusion of carbon low alloy 
and stainless tubing was now firmly estab- 
lished in several countries of the world, being 
generally accepted as the superior process. 
Modern presses, embodying all the latest 
features and improvements, enabling eighty 
to 100 extrusions per hour to be obtained, 
were being installed in preference to con- 
ventional tube mills and were beginning to 
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make a great impact through the industrial 
countries of the world. 

To date, however, there had been no 
comparable surge forward in the field of 
section extrusion and the number of plants 
engaged on this type of work remained 
small in comparison. It was interesting to 
note that although various American plants 
have extruded the type of sections discussed 
in the paper, the general feeling had been 
that the process was not economic. Main 
responsibility for this conclusion was pro- 
bably due to the early difficulties experienced 
with die life and other extrusion tooling. 

Application of certain fundamentals had 
however changed the picture, certainly as far 
as the British and European plants were 
concerned, and to-day a large amount of solid 
and ho'low section was being produced 
which is finding a ready and saleable market. 

The author did suggest that the hot 
extrusion press was in present-day competi- 
tion with the rolling mill, but more and more 
sections were being found in sufficiently large 
quantities which showed a worthwhile saving 
in material and machining costs when supplied 
as an extrusion. It had been suggested by 
Haffner and Sejournet that steel extrusion 
could no longer be ignored, even as a means 
of producing plain tube and section, and the 
extrusion press must be considered as an 
alternative to the conventional tube mill. 
Although this trend could be clearly seen with 
regard to tube extrusion, it was not so 
apparent that special section extrusion would 
attain outputs quoted without improvements 
to die materials and lubrication. The 
development of new die materials had not 
kept pace with press design and, although 
satisfactory die life could be obtained with 
many conventional hot working tool steels, 
new materials were being sought. 


PRECISION FORGING 


In opening his paper on “ Close-to-Form 
and Close Tolerance Forgings”, Mr. E. W. 
Peel pointed out that during the past five 
years forging engineers had realised the need 
to develop techniques which would improve 
accuracy and surface finish to eliminate the 
need for the machining of forgings wherever 
possible. The problems encountered in 
making close-to-form steel forgings were 
difficult to overcome ; die impressions tended 
to lose accuracy more quickly due to the 
erosion and collapse of the die steel in 
deforming metal heated to temperatures of 
900 deg. Cent. to 1100 deg. Cent. If high 
temperature forgings were not protected 
during heating and forging, scaling resulted 
and surface condition would not meet the 
needs of precision work. Much thought had 
been given to overcoming these difficulties, 
said Mr. Peel, who then went on to describe 
some successful examples of forging to close 
tolerances. 

Looking to the future, the author said 
that trends of development already apparent 
showed that, whilst more advanced methods 
would be used to make close-to-form 
forgings in the cheaper carbon steels—with 
resultant savings in time and materials— 
newer and more difficult materials which were 
being specified were increasingly difficult to 
manipulate by conventional methods. The 
new methods being developed to deform these 
materials showed great promise in the pre- 
cision and accuracy which could be attained. 
The forging industry was applying the know- 
how and experience gained in the last fifty 
years to the problems and conditions it now 
faced. With the advanced methods becoming 
available it could look forward to profound 
changes in manufacturing technology in the 
near future, which would offer the designer 
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new freedom in shapes which could be 
produced and the production engineer the 
accuracy he has long required. 

Other papers on this subject dealing with 
production methods included “* The Basic 
Features of the Cold Forging Process,” by 
Mr. A. M. Cooper ; “ Precision Forging of 
Steel Shafts,’ by Mr. R. Speck; and 
** Formation of Rifling in Small Arms Barrels 
by a Precision Forging Process,”’ by Mr. L. R. 
Beesly. 


SHEET FORMING 


In connection with sheet-forming tech- 
niques three separate techniques were de- 
scribed by Mr. H. Carlisle, of Cincinnati 
Milling Machines, Ltd. He gave details of 
the “ Hydroform”’ process which used a 
machine development of the conventional 
rubber-die press ; the ““ Hydrospin ™ spinning 
machine ; and the “ Intraforming”’ process 
which is a development of the swaging 
technique using a machine having a workhead 
fitted with split dies which, operated by rotat- 
ing cams, act upon the outside diameter of a 
workpiece into which a central forming 
mandrel is inserted. 

The paper on “ Tube-in-Strip and Asso- 
ciated Products,’ read by Mr. A. A. Blanco, 
dealt with the manufacture and uses of a 
product of the Metals Division of I.C.1., Ltd. 
This product comprises a sheet or strip of 
metal, generally copper or aluminium, which 
incorporates a number of parallel tubes 
integral with the sheet. It is not made by 
welding or any other method of joining two 
sheets together; but comprises a homo- 
geneous piece of metal incorporating tubes 
connected by integral webs or fins. It can be 
produced in a wide variety of patterns with 
tubes varying from jin to 3in or more in 
diameter and having a wall thickness generally 
in the range 0-014in to 0- 25in. 

The position and size of the tubes to be 
formed in the sheet are determined when the 
slab of metal is cast prior to rolling. This is 
done by securing rods of an inert and 
refractory material in the mould so that they 
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96 ; at the far side the cover of one of the port holes 
for the cooling air is being removed 


are wholly immersed in the molten metal when 
a slab is cast. The rods are left in the slab 
during subsequent strip rolling so that, as the 
thickness of the slab is reduced, the thickness 
of the rods is reduced correspondingly. 
The finished length may be up to S00ft long 
containing a number of ribbon-like laminates 
each less than 0-O00lin thick. Finally the rods 


are withdrawn and, by the application of 


hydraulic pressure, the laminates are inflated 
to form tubes of circular or special shape as 
required. 


A paper by Dr. W. S. Hollis gave details of 


experimental work carried out in the process 
of explosive forming of metal. This funda- 
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mentally new technique was still the subject of 
research and unless attractive metallurgical 
gains can be realised the future development 
would concern those components outside the 
capacity of available presses, or where com- 
plexity demanded high capital expenditure in 
acquiring Hydroforming equipment. The 
possible gains, however, included dispens- 
ing with inter-stage annealing, simplifying 
of weldment constructions, and improving the 
weld area, improving ductility and raising the 
ultimate yield strength of the metal. 

These advantages, said Dr. Hollis, would 
undoubtedly be explored in the manipulation 
of the new and difficult-to-form materials. 


Motor Show, 1960 


No. Il—{ Continued from page 674, October 21) 


The forty-fifth International Motor Exhibition held by the Society of Motor 
Manufacturers and Traders, Lid., is now in progress at Earls Court and ends 


fomorrow 


We continue our account of the show by discussing some of the 


foreign vehicles less familiar in this country. 


HE exhibition afforded an opportunity 

to study a number of vehicles which, 
while not new, are little known in this 
country. Among such is the SAAB 96 which, 
while basically similar to the well-established 
aerodynamic coupé of the Svenska Aeroplan 
Aktiebolaget, has been refined in many 
aspects. Some of the interesting character- 
istics of this car were demonstrated on the 
stand, such as the ability to turn the seats 
into a double bed, while others, such as the 
effective interior heating and _ ventilating 
system necessary in such a country as 
Sweden, could not be. Our _ illustration 
Shows the engine bay ; conspicuous is the 
curved duct which has been clipped on to a 
cowling surrounding the exhaust manifold 
in order to lead hot air to the carburetter 
intake—when not required this duct can in 


a matter of seconds be stowed on the circular 
seating seen on the rear bulkhead of the 
engine bay. The radiator is, it will be seen, 
behind the engine, and the air flow through 
it can be varied by moving or removing the 
covers on the portholes, which lead not to 
the outside of the car but to the wheel wells. 
The thermostat is conspicuous in our illus- 
tration ; note that the interior heater takes 
its water from the engine side of the thermo- 
stat. Other details of interest are the selector 
for the free-wheel lock, seen on top of the 
transmission, and that the water pump is 
built on to the end of the dynamo, reducing 
the number of water joints on the engine 
without increasing the number of belt drives. 
It should be observed that the bonnet can 
be removed in the space of about one minute, 
tools being needed only to remove a nut and 
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bolt from the check strap ; the lights are in 
the bonnet, but all the terminal connections 
separate with a straight pull. The SAAB 95 
Station wagon is mechanically similar to the 
96 saloon but has a four-speed instead of a 
three-speed gearbox ; it is claimed that, by 
virtue of the higher gear (4-56 instead of 
5-23) the performance remains the same, 
34 m.p.g. and 75 m.p.h., despite the com- 
promise on the shape of the body. 

The Peugeot 404 is also of interest rather 
for the detail design than the basic concep- 
tion, We illustrate the installation of the 


The rear axle of the Buick ‘‘Special’’ is located by 
trailing arms and coil springs at each end and by a 
pair of links forming a triangle with the differential 


power unit ; since Peugeot engines have the 
valves in the transverse rather than the fore- 
and-aft plane, one side can be clear of all 
ancillaries and have only the exhaust mani- 
fold on it, and thus the engine can readily be 
installed inclined to one side—it should be 
remarked that the car can be, and is, built 
either left- or right-hand drive. At the 
opposite end of the manifold to the exhaust 
pipe there is a cylindrical expansion chamber, 
which can just be seen below the water pump 
in our illustration. Arranging the engine in 
this way has allowed the radiator to be 


** Flexsil *’ couplings of rayon and rubber 


lowered, to improve visibility, without it 
being necessary to pass the crank handle 
through it. 

There are exhibited examples of the new 
General Motors “ economy” cars, more 
luxurious but similar in size to the “ com- 
pact” cars seen last year. These, the Buick 
“* Special” and the Oldsmobile F-85, weigh 
2700 Ib and achieve the performance expected 
in the United States by virtue of 155 h.p. 
V-8 engines. This engine is noteworthy as 


weighing only 350 lb, and burning regular 
grade fuel at a compression ratio of 8-75 ; 
this remarkable performance is attributable 
to the engine being made of aluminium, 
though with alloy iron sleeves cast in place. 
It is also of interest to study the rear suspen- 
sion ; as on all Buick models, coil springs 
are used, and the axle is located by rubber- 
mounted trailing arms that take the driving 
and braking forces. Cornering forces, how- 
ever, are taken out by a linkage which does 
not break the symmetry of the suspension, 
there being inclined links leading to the 
differential casing from each side of the car. 
The point of intersection of these links will 
locate the roll centre, which is therefore high : 
the ball-joint front suspension includes a 
torsional anti-roll member which will give a 
corresponding increase of weight transfer at 
the front. 

Silentbloc, Ltd., displayed the 
“Flexsil’’ coupling that is being 
factured under Eberhardt licence. 
resembles in appearance the woven disc 
couplings of some decades ago, but the 
load-carrying elements are rayon threads. 
As our illustration shows, these couplings 
are available with either three- or two-point 
connections to each side, the former being 
used where misalignment is low. These 
couplings have been employed in various 
applications on German cars. On the same 
stand was the “ Vibrex” quick action 
panel fastener, which is distinguished by its 
ability to tolerate inaccurate alignment 
between male and female elements. The 
female consists of nothing more than a 
round hole; the male fastener is passed 
through the hole and the stem twisted with 
a coin, when the cam ring squeezes a rubber 


new 
manu- 


This 


disc outward over the edges of the hole. This 
device, originated by Vibrex Incorporated in 


Mechanism of ‘* Helicoid,’’ gauge 


the U.S.A., was described on page 36, 
January 1, 1954; it is now available in 
lengths up to lin and with cushion washers 
eliminating all metal-to-metal contact. 

On the stand of British Wire Products, 
Ltd., there appeared the “ Helicoid” gauge 
of the parent firm, the American Chain and 
Cable Company, Inc. The mechanism of this 
gauge has no toothed gears but amplifies the 


movement of the Bourdon tube by means of 


a cam-and-roller mechanism, and since the 
working surfaces of these helical components 
can be highly polished, friction is reduced and 
the sensitivity to dust is diminished. The 
roller is of stainless steel and the face of the 
cam is of “ Bakelite’ filled with graphite ; 
this combination is claimed to have excep- 
tional wearing qualities, rendering this gauge 
suited to applications where the pressure 
fluctuates persistently. The gauge is available 
with a number of different cases, square or 
circular, metal or weatherproof plastic, 
and for dangerous services can be arranged 
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so that any escape of fluid is away from the 
operator through the back of the case. 

A new method for repairing tubeless tyres 
without removing them from the wheel 1s 
now included in the Bowes “Seal Fast” 
range of products manufactured by Apaseal, 
Ltd. The essential feature of a plug for a 
puncture in a tubeless tyre is that it be larger 
than the hole, i.e. that it be in compression. 


Needle being withdrawn in process of repairing a 
side-wall puncture 


The previous Bowes processes have used 
tapered plugs, but if a tapered plug is inserted 
from the outside, large end first, there is 
obviously a tendency to enlarge the hole in 
the tyre. The “ Multi-Plast’’ process in- 
geniously creates a plug without passing 
through the hole anything significantly larger 
than the plug. The plug is formed from a 
coarsely woven filament of plastic, principally 
polypropylene, which is capable of being 
squeezed into any cross section. The filament 
is threaded into a needle on top of the 
dispenser, dipped into the bonding compound, 
and pushed through the hole up to the end of 
the needle ; there will then be two thicknesses 
of filament and the needle itself in the 
puncture. When the needle is withdrawn those 
sections of the filament in contact with the 
tyre stay still, so that when the eye of the 
needle has emerged there will be four thick- 





Dispenser for rubber lubricant with storage for brush 
and mop 


nesses of filament in the hole. Once the 
needle is clear the filament is cut away 
flush with the. surface, and the seal is tested 
for leakage. The whole operation is found to 
take only thirty seconds from the time the 
the puncture is located. Another new Bowes 
product is a dispenser, which we illustrate, 
for “RuGlyde,” a rubber lubricant made by 
the American Grease Stick Company. The 
dispenser houses both a brush, for applying 
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the lubricant to wheels, and a mop for apply- 
ing it to tyres, and the mop is inserted through 
a hole which squeezes out the excess liquid 
as it is withdrawn. This rubber lubricant 
facilitates the fitting and removing of tyres 
to the extent of allowing them to the pulled 
off in one movement by power ; it also has 
two other uses, that of lubricating the 
surplus bushes that are so prone to squeak, 
and that of cleaning and preserving leather 
and plastic upholstery and trim. 

The British Oxygen Company, Ltd., has 
now developed an “ Argonarc * spot-welding 
torch capable of spotwelding not only steel 





Torch for spot-welding from one side of work 


but also aluminium and titanium, and which 
is at the same time lighter and more 
convenient than the former gun. Our 
illustration shows the shape of the working 
head ; the surrounding ring contacts the 
outer sheet of metal at three points, and the 
other electrode is a tungsten rod which is 
just clear of the surface, the gap being 
flooded with argon. When an arc is struck 
the outer and then the inner layers of metal 
are melted and a spot weld is formed ; 
specimen workpieces show that on a satis- 
factory weld a little pimple is perceptible 
on the far side of the inner sheet. 


The system of fuel ignition for mixture- 
compressing engines introduced to this 
country by Lexington Products,  Ltd., 


appeared at Earls Court on the stand of 
Simms Motor Units, Ltd. The system has 
been reduced, for the sake of cheapness, to a 
single-point manifold injection system basic- 
ally similar to the long used Hillburn system 
(thus dispensing with the need for a distri- 
butor) but with intermittent injection. 


The system will therefore suppress the 


grosser faults of carburetters, such as sus- 
to 


ceptibility to icing and allowing fuel 
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enter the engine when it ts absorbing power, 
but will still have the failings of haphazard 
distribution and of mixture control 
during transients. Together with the change 
from one injector per port to one injector 
per engine, the control system has also been 
revised : it will be recalled that the Lexington 
control system resembled that of a car- 
buretter in that it derived its engine speed 
signal from pressure differences in the 
induction ; the Simms system incorporates 
a mechanical speed senser similar to those 
used in the pumps for compression-ignition 
engines Another change towards diesel 
engine practice is that the injector now uses 
a spring of metal in torsion instead of rubber 


loss 


in compression The single-point system 
has been applied to a Ford “ Consul” 
Mk. Il and to a Renault “ Dauphine,” on 


which a quantitative improvement in perform- 
ance was realised, apart from the improved 
response and resistance to stalling associated 
with a pumped injection system 

Coventry Climax Engines, Ltd., displayed 





Pump of the Simms manifold injection system 


two new engines based on the well-estab- 
lished 750 c.c. single-o.h.c. unit ; these had 
twin and six cylinders respectively and were 
designated FWMT and FWM6. In both 
engines the front of the crankcase, housing 
the auxiliary drives, is the same as on the 
four-cylinder FWMA, but whereas the 
original engine is now peaking at 7500 
r.p.m. and giving 65 h.p., the six is expected 
to give only 70 h.p. at 6000 r.p.m. (it has not 
yet run) while the twin is restricted to 5000 
r.p.m. and 20 h.p. The in-line twin-cylinder 
four-stroke of course, a_ particularly 
badly balanced engine, limited normally to 
duties that do not require prolonged running 
at high powers; the unbalance can be 
rendered acceptable by installing the engine 
on resilient mountings, but the Coventry 
Climax unit is intended to be suitable for 
direct coupling to plant such as fire pumps 


1s, 






Centrifuge for lubricating 
oil which runs at crank- 
shaft speed and acts also 


as a fan pulley 
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Animated diagram of the Simms fuel injection system. 
The control linkage should be compared with that in 
Fig. 8, page 668, May 2, 1958, with respect to which 
this diagram is laterally inverted, the pump camshaft 
being at the left. The speed sensitive input to the 
pivot of the cam is generated by a mechanical generator 


A third throw has therefore been incorpor- 
ated in the crankshaft to drive a reciprocat- 
ing balance mass; while details of the 
arrangement are not available, our illustra- 
tion shows a sump much deeper than those 


of the related engines and also that the 





The Coventry Climax twin is a four-stroke and has a 
reciprocating mass moving in opposition to the pistons 





crankcase casting has been modified to 
include a convexity at the joint face on the 
off side, indicating that the balance mass 
moves below the crankshaft and above the 
ou in the sump. Our illustration suggests 
that, while this arrangement is attractive 
theoretically, it is unlikely to spread to 
motor-cycles or such as cars as the Berkele 
due to the great increase in the major dimen- 
sion of the engine. 

Another variant of the basic engine that 
was shown was the twin-o.h.c. FWMC 
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which, at the same peak speed of 7500 r.p.m., 
has an output of 75 h.p. 

The Dunlop Rim and Wheel Company, 
Ltd., exhibited a “* Standby * wheel intended 





** Standby *’ wheel for use as a spare 


to reduce the space requirements, weight, 
and cost of the spare wheel. It consists of 
a disc wheel, virtually flat and therefore of 
thick section, on which is mounted a treaded, 
reinforced tube reminiscent of a tubular 
cycle tyre but designed to fold flat when 
unstressed. A small cylinder of carbon 
dioxide is carried in order to inflate the spare 
when required, although it can be blown up 
with air in the normal manner ; the cylinder 
does not permit the charge of gas to be used 
on different occasions, as on some of the fire 
extinguishers that can be used for inflating 


tyres. The “Standby” is regarded as 
suitable for “ reasonable speeds, which 
we understand to be at least those on 


restricted roads in this country. 


On the same stand were two 


shown 





Vacuum booster with mechanical input and output 


products manufactured under licences from 
firms in the United States of America, a 
Weiss constant velocity universal joint pro- 
prietary to the Bendix Corporation and a 
Kelsey-Hayes vacuum servo with mechan- 
ical input and output (as opposed to servos 
working on hydraulic cylinders). This servo 
we illustrate coupled direct to a brake pedal ; 
the cylinder is in fact annular, since the 
vaive, in the centre of the top, moving, cover 
is in communication with the atmosphere 
through a tube down the centre of the 
cylinder. The outlet pipe can be seen 





protruding from the top of the cover, and 
would be connected to a reservoir. 
Vandervell Products, Ltd., has acquired 
the rights in an Italian oil centrifuge which is 
mounted directly on the crankshaft, thereby 
greatly simplifying the oil circuit compared 
to oil-driven or even, since the oil must be 
delivered to the crankshaft in any case, 
geared-up centrifuges. This filter is already 
standard on various Fiat engines and was 
fitted to the “ Rush” engine of the Simca 
that recently maintained 65 m.p.h. for 
eighty days, covering nearly five times the 
distance round the world; in an engine 
not so carefully supervised and protected 
from running cold, it is anticipated that both 
engine and filter might need attention at 
intervals of perhaps 40,000 miles. The per- 
formance of the filter is claimed to remain 
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satisfactory down to idling speed, and to be 
good enough to show, under controlled 
conditions, wear rates one-third those with 
conventional filters. The oil is fed into a 
groove round the front of the crankshaft and 
passes through the cast-iron back-plate of 
the filter along flats on the shaft. The oil 
leaves the filter through a drilling along the 
axis of the shaft which leads to the bearings 
in the usual way ; it is anticipated that the 
rates of oil feed to the crankshaft alone 
would be equivalent to circulating the entire 
sump contents through the filter every ten 
seconds. The front cover of the centrifuge 
is a die casting in aluminium, and the groove 
for the fan belt is supported from the part 
containing hot oil by short arms with at 
spaces between them. A torsional vibration 
damper can also be incorporated, if required. 


Animal Feeding Stuffs Mill in 
Belfast 


The new animal feeding stuffs mill of Associated Feed Manufacturers, Ltd., at 
York Road, Belfast, embodies in its design the most recent advances in milling 


technology, and is claimed to be the most modern mill in Europe. 


The decision 


to build the mill was only made possible, the manufacturers point out, by the 


substantial capital grant provided by the Northern Ireland Government. 


It is 


built on sites formerly occupied by a flux spinning mill and adjacent saw mill. 


NEW mill, which has been designed to 

produce some 4000 tons of animal 
feeding stuffs a week, was officially opened on 
Wednesday last week in Belfast. It was in 
1957 that four of the leading cross-Channel 
compounders, The British Oil and Cake Mills, 
Ltd., Crosfields and Calthrop, Ltd., Lever’s 
Feeds, Ltd., and R. Silcock and Sons, Ltd.., 
announced their joint intention to erect a 
factory to manufacture these products in 
Northern Ireland. A new company, Associa- 
ted Feed Manufacturers, Ltd., was formed 
to operate the mill on behalf of the four 
companies and to manufacture animal feeding 
stuffs to each firm's individual formulae 
and special requirements. The labour force 
will be drawn almost entirely from local 
resources and is expected to total some 
400 people by the end of the year. 

A 6-acre site has been cleared and part 
of the intersecting Milewater River culverted 
below ground. The factory is made up of 
three main blocks; the intake warehouse, 
the silo, and the production and packing and 
finished products warehouse. The intake 
warehouse is a single-storey steel-framed 
structure with a storage capacity for 3500 
tons of bagged raw materials. Drag con- 
veyors have been included in the floor of the 
warehouse for feeding the materials to an 
elevator tower where they are raised 35ft to 
the conveyor gantry feeding the silo building. 
Raw materials in bulk form can also be 
received directly into the silo. 

A paper by Edward V. Finn and Kenneth 
F. Shadbolt* was read before the Institution 
of Structural Engineers on Thursday giving 
details of the structural considerations in- 
volved in the building of the mill. It des- 
cribes the selective use of structural steel, 
reinforced concrete and prestressed concrete 
for the various ancillary buildings incorpora- 
ted in the project, and the reasons for their 
use. It claims to show how engineers can 
produce “ purpose made” buildings with 
clean pleasing lines, by the careful and 

* “ Structural Considerations of a New Animal Feed Mill in 
Belfast, Northern Ireland,” by Edward V. Finn, M.1.Struct.E., 


A.M.LC.E., and Kenneth F. Shadbolt, A.M.LStruct.E. The 
Structural Engineer, October, 1960 


economic use of conventional building 
materials. The silo building is founded on 
“Vibro” piles, some of which had to be 
re-driven when tests showed that the safe 
working load of 60 tons had not been 
achieved. It is interesting to note, the 


authors say, that the first piles of a group 
were the ones that failed. The pile caps, pits, 
and other work within the ground and the 
silo itself were designed and constructed by 
Christiani and Nielsen, Ltd. The silo is a 
reinforced concrete structure incorporating 
precast post-tensioned panels forming the 
bin walls. These walls are 6in thick, and up 
to 20ft by 6ft 3in in size, and are stressed. 
using the Gifford-Udall system, with 0-276in 
wires. The overall size of the building is 
110ft by 55ft 6in, and its height, allowing for 
a parapet wall, is 127ft above ground floor 
level. 

Total capacity of the 100 storage bins is 
6000 tons, but in practice many materials of 
a lesser bulk density than this figure are 
handled through the bins, so that for practical 
purposes the average storage capacity is 
stated to be 4500 tons of unground and 
ground materials. 


PROCESSING PLANT 


The plant in the silo block consists of 
forty-four storage bins from which unground 
raw material is fed to the grinding room, 
where fifteen high-speed pneumatic 100 h.p. 
“Porteus”’ grinders mounted on B.T.R. 
“ Vibro” insulators, each with its own 
control panel, reduce the material to the 
required texture to suit the varying 
nutritional requirements of the finished 
product. All materials are reduced to the 
required particle size before mixing. There 
are four “Reedlar Circuit’’ conveyors situ- 
ated under the silo bin discharge points, 
placed in two pairs of concentric circulating 
routes. Each of these conveyors can feed any 
of the grinders, so that by using all of the 
conveyors, four different materials can be 
ground at the same time using any combina- 
tion of grinders. The band feeders to the 
grinders are controlled by “ Heenatron”’ 














THE ENGINEER = Oct. 28, 





1960 





(Left) All raw materials are ground prior to blending. 


This view of the grinding room shows the 100 h.p. grinders which are used for this purpose. 
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The design is 


extremely flexible and once the operator has selected the material to be ground and preset the load on the grinder, the system thereafter is self regulating. 


(Right) Motor control gear supplied by the Belmos Company, Ltd., has been installed throughout the mill. 


All conveyors and elevators are remotely controlled from this 


point, routeing material from the intake points to any one of the 100 silo storage bins 


units which can be adjusted manually to give 
a constant band speed, or set automatically 
to grind at a predetermined load current on 
the grinder motor. 

Because dust explosions are always a 
potential hazard where animal feeding stuffs 
are being ground and manufactured, those 
parts of the process which are particularly 
hazardous have been confined to areas 
separated from the rest of the buildings and 
plant by blast-proof walls. 

Pneumatic transfer of meal from the 
grinder baskets is attained by a high-volume 
low-vacuum system using |2in diameter pipes 
and high capacity Keith Blackman exhausters. 
Air-meal separation occurs in fifteen “ Micro 
Pulsaire * collectors, employing felted fabric 
filter stockings cleaned by a jet of high 
pressure air at 100 Ib per square inch moment- 
arily introduced through a Venturi mounted 
above each stocking. The grinders, 
* Pulsaires “ and fans are all controlled from 
the grinder house together with the conveying 
equipment. Butterfly valves controlled by a 
solenoid operated pneumatic air cylinder are 
inserted in the 12in ducting between the fans 
and the “* Pulsaire * units. This valve almost 
completely closes the pipe during fan start-up 
to reduce the load on the fan motor; it is 
sequenced to open automatically when the 
‘** Heenatron * motor starts to operate. The 
ground material passes out of the “* Pulsaire * 
units through safety type rotary seals into 
Allis-Chalmers gyratory screens and is then 
transferred by screw conveyors into one of 
the four double-deck drag conveyors over the 
blending bins. 

The forty-eight blending bins are arranged 
so that four of them feed into one weigh scale 
unit, all of the bins discharging through 
twin-worm, two-speed bin dischargers, manu- 
factured by Aldersley Engineers, Ltd., which 
are controlled electronically by automatic 
Avery weigh scales fitted to the weigh hoppers. 
Discharge of the materials from the weighers 
into either of the alternate routes to the mixers 
is also automatic, the “ bomb-door ” outlet 
slides being operated pneumatically on a 
timed sequence. Routing of the material 
from the blending room is done from a 
control panel, the selection of the alternative 
routes being controlled by the activation of 
thruster-operated flaps sited in the weigh 
scale discharge chutes which simultaneously 
divert the material from all the weigh scales 
into either “A” or “B” routes. It is 
necessary for only the last weighed material 





of a mix to be below these flaps before the 
next mix can be discharged into the alternate 
route. 

There are eight mixing plants fed from the 
blending room, each plant having two 
“ Barron” 5-ton Fountain mixers. These 
comprise three mealing units, two “ Orbit 
300 ” cubing units, and three ““ Century 100" 
pelleting units. The * Orbit ” plants are used 
to produce 4in square and 4in round products 
and the “ Century ” plants are used as uni- 
versal machines to produce pencils, pellets or 
crumbs. There is also one dry plant for coarse 





High efficiency fans providing the conveying air for 
the pneumatic transport of ground products from the 
grinders to the reverse jet separators wherein the 
ground stock is released from the air stream. The 
fans pneumatically elevate the stock a height of 120ft 


mixtures. The production plants have been 
so arranged that nine separate and indepen- 
dent products can be produced simultaneously. 

To provide steam for processing purposes, 
space heating, and domestic hot water, a 
boiler-house has been built on the site 
containing two G.W.B. automatic oil-fired 
package boilers each capable of delivering 
steam at an initial pressure of 150 Ib per square 
inch. 

Having completed the final process the 


manufactured materials are elevated to the 
top floor of the adjoining production building 
for packing, the task of packing being com- 
plicated by the diversity of brands, types of 
pack, and weights. The sealed packs are 
distributed vertically down spiral chutes to 
each company’s storage floor. The ware- 
house has five floors above the ground floor, 
and also accommodates the lorry loading 
bays. By this arrangement—-bringing the 
loading bays within the planned dimensions 
of the building —maximum utilisation of total 
plan area and site area has been achieved 
The loading bays which are arranged around 
three sides of the building have been allocated 
to individual companies, and bags are finally 
fed on to the lorries by chutes. There is no 
rail link with the new mill; all incoming raw 
materials and outgoing finished products are 
transported by road. 

The role of the company in manufacturing 
products to the full specification of its four 
shareholders is a complex one, and the 
emphasis in the design has therefore had to be 
on flexibility—to reduce to a minimum the 
loss of plant utilisation due to the necessary 
large number of product changes or by a 
breakdown on interstage conveying routes. 

The following firms are engaged on the 
project : civil engineering consultants, F. S 
Snow and Partners ; architects for the offices 
and welfare block, Munce and Kennedy ; 
silo design and construction, Christiani and 
Nielson, Ltd. ; civil engineering contractors, 
McLaughlin and Harvey, Ltd. ; demolition, 
George Cohen, Sons and Co., Ltd. ; mech- 
anical engineering consultants, J. D. Wilson 
and Partners ; mechanical erection, Taylor 
Woodrow Construction, Ltd. ; electrical 
contractors, K. S. Construction Company, 
Ltd. ; structural steelwork, Harland and 
Wolff, Ltd. All process, mechanical and 
electrical application designs were prepared 
by the technical staff of Associated Feed 
Manufacturers, Ltd. 





LauNCH OF “ NorTHERN Srar.” The Shaw 
Savill Line announces that its all-passenger liner 
“ Northern Star,” which is under construction at 
the Walker Yard of Vickers-Armstrongs, Ltd., will 
be launched on Tuesday, June 27, 1961. The ship, 
of 22,000 gross tons, will have machinery aft and carry 
1440 one-class passengers and will sail on her maider, 
voyage in July, 1962, joining the “ Southern Cross " 
in an integrated round-the-world service. 


SHORTER REPORTS 
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United Kingdom Mission to United 
States 


A TEAM of United Kingdom communications 
experts arrived in Washington on October 23 
for a series of technical discussions on matters 
associated with the possible use of communica- 
tions systems via earth satellites. These technical 
discussions are being held with a number of 
agencies of the United States Government and 
with private firms. The British team is headed 
by Major-General L. de M. Thuillier and 
includes Captain C. F. Booth, Mr. W. J. Bray, 
Mr. H. Leigh, and Mr. F. J. D. Taylor, all of the 
Post Office ; Mr. J. R. U. Page, of the Office of 
the Minister for Science ; Mr. F. E. J. Girling, 
Mr. A. G. Earl, and Mr. C. Williams, of the 
Ministry of Aviation ; Mr. F. A. Kitchen, of the 
Admiralty ; and Group Captain A. Foden and 
Mr. C. F. Sutton, of the Ministry of Defence. 
Visits to a number of technical installations of 
the National Aeronautics and Space Administra- 
tion, the Department of Defence, and private 
firms will take place during the tour, which is 
expected to last several weeks 


** Mechanicals ’’ at Dinner 


THE Institution of Mechanical Engineers held 
its annual dinner at the Dorchester Hotel in 
London on Thursday of last week, October 20 
In proposing the toast of the Institution Sir 
atrick Linstead, Rector of the Imperial College 
of Science and Technology, referred to the figure 
of 175,000 given as the target for the university 
population of this country. It meant a doubling 
of the university total of four years ago. Could 
it be done? Some people doubted whether the 
supply of young talent could hold out and said 
we were scraping the bottom of the barrel 
But for his part he could not agree: the barrel 
has a false bottom and there was still a lot of 
good stuff in it. In a survey of national recruits 
to the army it had been found that, of the group 
qualified as most able, four out of ten had not 
taken G.C.E. advanced level. His own experience 
had convinced him that the size of a college 
could be very greatly increased without a fall 
in standard. In reply Professor Saunders, 
President of the Institution, spoke of the co- 
operation between the Institution and the 
* Civils” and “ Electricals.” The Council of 
the Institution was convinced, he said, that this 
collaboration could be profitably developed 
whilst maintaining the independence of the 
institutions. There was a great need for a common 
examination structure which would allow a 
young man to qualify academically for member- 
ship of any or all of those three institutions. 
For it was unreasonable to expect a young man 
still in his teens to make up his mind which 
branch of engineering he was going to pursue for 
the succeeding forty years of his life. 


Planning and the Motor Vehicle 
(CONTRIBUTED) 


At this year’s annual conference of the Town 
and Country Planning Association, held in 
London, on October 18 and 19, the focus was on 
** Planning and the Motor Vehicle.” There were 
four principal addresses, each followed by a 
discussion : 

(1) “ The Planning of the 
System,” by Mr. John Hay, 
Secretary, Ministry of Transport. 

For those who were new to the subject of this 
address, Mr. Hay provided full instruction. He 
concluded, ** I hope that this broad and general 
account of our planning aims, our planning 
criteria, and our planning techniques will show, 
first, that the very substantial road programme 
now under way is directed at the right objective ; 


National Road 
Parliamentary 


second, that our planning will produce within the 
total resources available, the right road at the 
right place at the right time ; and finally that 
nowadays good highway planning is not only 
compatible with but essential to the high 
standards of town and country planning to which 
your Association is dedicated.” 

Replying to the subsequent discussion, Mr. 
Hay said that, although the immediate require- 
ments of the traffic constituted the first criterion 
in highway planning, the Ministry was not 
unmindful of the long term requirements that 
would arise through industry moving and the 
population shifting ; the Ministry does try to 
look ahead, but those in the Ministry are human, 
not crystal gazers ; he had been interested to 
learn, particularly from Bedfordshire, of the 
side-effects of both M.1| and the improved A.1 ; 
he appreciated that new roads influenced the 
distribution of population and industry. Meeting 
the criticism that there is a dearth of facts about 
traffic requirements, and that nothing had been 
published to show why one motorway was 
required rather than another, he explained that 
it was for such reasons the Ministry was initiating 
the London survey which he hoped would be 
starting fairly soon. He appreciated the com- 
prehensive nature of modern planning and 
would always investigate specific instances of 
any lack of liaison. He held out no hope of 
anything so drastic as the creation of a grid 
system of highways and county boundaries ; nor 
of the forcing of traffic back on to the railways ; 
nor of Government grants in respect of unclassi- 
fied roads. He confirmed that a Bristol-Exeter 
motorway was included in the Government's 
plans, though with low priority: the high 
priority accorded to measures for relieving urban 
congestion had been abundantly manifested by 
the promise of £150 million in grants for classi- 
fied roads over the next five years. 

(2) “* Transport : the Crux of City Planning,” 
by C. D. Buchanan, B.Sc... A.R.I1.B.A., 
A.M.1.C.E., M.T.P.1., Urban Road Planning 
Adviser, Ministry of Transport. 

The problem of providing for all the movement 
in a town is unique, said Mr. Buchanan, for the 
following reason: “In many of the matters 
which, for convenience, we call planning prob- 
lems we really have a fairly clear idea what ought 
to be done in the technica! sense, and the problem 
is usually of a political nature associated with 
finding the money and the opportunity to do 
whatever is required. But when it comes to 
transport there seems to be a series of problems 
as yet unsolved in the technical sense, and even 
if we had all the money in the world it would 
still be difficult to see what ought to be done for 
the best." Mr. Buchanan proceeded to discuss 
twelve separate questions pertinent to the 
problem, illuminating his own conclusion that 
““ whoever engages in this work must seek to 
take a balanced view with a genuine desire to 
discover what is best in the interests of the whole 
community.” 

The ensuing discussion extended the arguments 
and counter-arguments weighed in the address, 
and added an interesting variety of local and 
sectional views, for which Mr. Buchanan ex- 
pressed his appreciation. 

(3) ** Car Ownership and Use,” by Alan Day, 
Reader in Economics, London School of 
Economics. 

Relating car ownership to personal incomes, 
Mr. Day showed that the growth in the car 
population in recent years has run very close to 
the growth in the number of people with an 
income of of over £850 a year at current prices. 
In 1954 there were about 3,000,000 people in this 
class, and in 1959 about 4,500,000 ; over the same 
period the number of cars registered rose from 
3,000,000 to 4,750,000 approximately. This 
boom was attributable to the car coming some- 
what abruptly within the range of the top end of 
the great mass of incomes where each £100 slice 


contains between 2,000,000 and 3,000,000 people 
Further rises in the general level of incomes will 
mean that car ownership spreads steadily 
further down through the great mass of income 
receivers with no further great acceleration of the 
number of potential car owners. Accordingly, 
although the number of cars has risen by 60 per 
cent since 1954, the future rise is likely to be no 
more than 5 per cent a year, compound, resulting 
in 10,000,000 cars by 1973. Looking further 
ahead, and considering motor vehicles of all 
types, we must be prepared for an ultimate 
situation with 30,000,000 motor vehicles in 
Britain, compared with 8,600,000 at the end of 
last year. 

Mr. Day was emphatic on the car being a 
blessing, not a curse. The pattern of Britain he 
foresaw comprised tightly knit village com- 
munities of about 5000, inter-connected by 
motorways. For urban activities there would 
remain the towns and cities without any further 
dreary spread of suburbs around them 

In the ensuing discussion the chief point to 
arise concerned public transport. Mr. Day 
refuted the suggestion that he had propounded 
the death of public transport; with private 
motoring fully. priced in urban areas, which 
might result in an all-day parking fee of fifteen 
shillings, the relative cheapness of public trans- 
port would be likely to ensure that it continued 
to play the major role in the daily tidal 
flow. Representatives of motorists and road 
hauliers stoutly maintained that motor transport 
is already more than fully priced 

(4) “The Motor-Car, the 
Village,” by Frederick Gibberd, 
M.T.P.I. 

In this address, which was copiously illustrated 
with slides, Mr. Gibbered put forward statements, 
that were variously axioms or dogmas, governing 
the design relationship of the car to the small 
town and village. As an architect he was con- 
cerned that solutions should not be sought with- 
out regard to the look of things, more especially 
because this country has a heritage of small town 
and village building of exceptional character 
His principal statement read, ** All problems of 
road engineering within the urban environment 
are inseparable from architecture, and their 
solution required the collaboration of the 
architect.” The slides showed how successful the 
collaboration could be over a wide variety of 
problems. 

Replying to the discussion on his address Mr. 
Gibberd said that the centralised planning 
research he advocated could not be handled by a 
joint committee : the members would be too 
busy. Subjects for research need not be sought 
in advance, they would “come tumbling in” 


Town and the 
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Full Scale Flight Research 


It may be recalled from our issue of January 8, 
1954, that the Short SB-5 research aircraft, 
having been flown with its wings swept back at 
50 deg. and 60 deg., was to be rebuilt with 
69 deg. of sweep. This has now been done and 
the aircraft flown again, with the tail in the low 
position familiar from the English Electric P-1. 
The wing is no longer the same, having now a 
drooped leading edge intended not so much to 
improve the high lift characteristics as the 
behaviour at high speeds and low incidences ; 
the aircraft has also been fitted with a Bristol- 
Siddeley “Orpheus” engjne in place of its 
Rolls-Royce ** Nene,” a “ zero level” Martin- 
Baker ejection seat, and revised cockpit instru- 
mentation. It should perhaps, in view of the 
age of this aircraft, be reiterated that it is not 
capable of varying the sweep in flight, as was to 
have been the practice of the Grumman F-10-f 
*“ Jaguar” cancelled in 1953, and may yet be 
demonstrated by military aircraft now projected 
in the United States. 
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River Severn Water Resources 
Committee 


AN informal committee has been set up to 
consider, on the basis of the hydrological survey 
of the basin of the River Severn (which will 
shortly be published), how best the water 
resources of the river can be developed by a 
system of regulating reservoirs to meet the 
needs of all users of the river. An official of the 
Ministry of Housing and Local Government will 
be chairman of the committee and the members 
will be nominated by a number of interested 
authorities. Its terms of reference are: “* On 
the assumption that the water resources of the 
basin of the River Severn should be developed 
by a system of regulating reservoirs for the benefit 
of all users of the river, to consider: (a) the 
general character of that system and how the 
short-term needs of water undertakings abstract- 
ing or proposing to abstract from the river can 
be met; (5) the powers needed, and possible 
methods of financing to be employed, by a 
body charged with the duty of constructing 
conservation works.” 


Exporting Knowledge about Graphite 


A LONG-TERM agreement has been . made 
between The General Electric Company, Ltd., 
of England, and Nippon Denkyoku Kabushiki 
Kaisha (Nippon Electrode Company) covering 
the manufacture in Japan of special kinds of 
graphite developed in G.E.C. laboratories, for 
use in nuclear plant. The agreement, which is 
initially for a ten-year period, is subject to the 
approval of the governments of the United 
Kingdom and Japan. 

Two kinds of graphite are involved in the 
agreement : one is of low permeability and the 
other is substantially impermeable. The low- 
permeability material is produced by impreg- 
nating normal graphite with a form of sugar. 
** Impermeable * graphite involves a more fun- 
damental method for building up the carbon 
structure. These materials are likely to be useful 
not only in nuclear technology but also in the 
chemical industry. 

Under the agreement the G.E.C. will give 
Nippon Denkyoku all information available on 
the manufacturing processes and will help the 
Japanese company to set up the plant, and will 
undertake the training of Japanese engineers. 
Nippon Denkyoku will be able to sell the two 
graphites made in Japan anywhere in the world 
with the exception of the U.K. 

A capital sum of £50,000 will be paid by the 
Japanese company to the G.E.C. In addition, 
the G.E.C. will receive royalties on all sales ; 
for the impermeable graphite the rate will be 
10 per cent, and for the low-permeability graphite 
the rate will be 74 per cent. In the future both 
companies will exchange information on all 
developments concerning these forms of graphite. 


Selling Computers in Europe 


A DEMONSTRATION was given in London on 
October 24 of the installation and commissioning 
of a National-Elliott ** 803” computer, using 
the methods which have been adopted by 
Elliott Brothers (London), Ltd., Elstree Way, 
Boreham Wood, Herts, in the course of a special 
sales effort in European countries. Out of forty 
of these computers ordered in the last twelve 
months, twenty-four have been for export, and 
fourteen of the deliveries made to date have 
gone abroad, to Czechoslovakia, Finland, 
France, Germany, Russia and the U.S.A. The 
** 803’ computer is an all-transistor machine 
which in the course of this export effort has 
demonstrated its ability to be transported long 
distances over indifferent roads in a standard 
30-cwt van, and to be set in operation on any 
existing electrical supply point within an hour. 
The accompanying illustration shows the com- 
ponents of such an installation which are packed 
for transport in eleven cases (including two for 
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spares). On the occasion of the London demon- 
stration, the computer was unpacked from the 
van, carried indoors, installed and set in opera- 
tion in forty minutes. 

It was stated that 


one of these computers 


can now be produced every ten working days, 
and that next year this should be increased to 
one every seven days, with the ultimate aim of 





300 computers a year in 1965. Users can be 
trained to write programmes for the “* 803” in 
the simplified ** Autocode” in two days of 
instruction. The computer control unit contains 
a loudspeaker which emits characteristic tones 
representing the function being performed by 
the computer at any time, since it is considered 
that audible monitoring is easier for the operator 
to follow than a signal lamp display. Although 
the computer is illustrated with its peripheral 
devices adjacent to it, they may be separated as 
required by individual installation conditions. 

In addition to its use individually for a wide 
range of commercial and technical calculations, 
the ** 803 computer is an integral part of the 
Panellit ISI609 information and computing 
system for measurement and control functions 
in industrial plants 

[Reply Card No. E7253} 


National Chemical Laboratory 


THE National Chemical Laboratory held its 
open days on October 19 to 21, the first since 
Dr. J. S. Anderson became director. In welcom- 
ing the guests Dr. Anderson referred to the 
reorganisation of the laboratory, and the inherited 
range of research programmes and the work 
involved in working out the proper tasks to be 
undertaken. Although the general framework 
is being maintained there has been a consid- 
erable change in outlook and emphasis so that 
the present is a transition stage. The main 
functions of the laboratory are to carry out 
fundamental and long term research which is 
inappropriate to the universities and to under- 
take basic research having a wide application to 
industry while also collaborating directly with 
industry. The current programme is con- 
cerned with the extraction and _ utilisation 
of indigenous raw materials ; the determina- 
tion of fundamental properties of organic and 
inorganic compounds ; the prevention of corro- 
sion; and the development and application of new 
materials. Six main groups cover the work 
of the laboratory, namely: extraction of metals ; 
inorganic chemistry ; chemical thermodynamics ; 
corrosion ; new materials and general services. 

In the metals extraction group the building 
of a new wing for technical scale studies has 
improved the facilities so that up to 1 ton of 
ore per day can be subjected to various processes. 
The main exhibit was the pulp film contactor 
which permits solvent extraction of metal values 
to take place from unfiltered leach slurries. 
In this process low-grade uranium ore is crushed 
and ground and passed in succession to three 
mechanically agitated vessels where diluted 
sulphuric acid is added. After a certain residence 
time in each, the leached ore pulp is passed to 
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four rotary film contactors in which the uranium 
is extracted and through which a counter current 
of solvent is passed. In the contactors are a 
number of axially mounted discs which agitate 
the pulp and from which a film of pulp is carried 
into the solvent film. The barren pulp goes to 
waste while the loaded solvent passes to the 
strippers where the uranium is removed by a 


Installation of ** 803" 
computer with basic 


punched tape input /out- 
put devices and control 
unit 


sodium carbonate solution. Ferric hydroxide is 
removed in the strippers and filtered off and the 
loaded stripping solution goes to product 
preparation while the solvent is regenerated with 
sulphuric acid and returned to the solvent extrac- 
tion stage. Also under study is the extraction of 
beryllium from relatively low grade ore by 
fusion in an induction furnace and subsequent 
quenching to form glass from which the beryllium 
is leached out and passed to solution chemistry. 
In these laboratories particular care is paid to 
health hazards and safety levels are set for the 
laboratory atmosphere, for maximum con- 
centration and for the general atmosphere in the 
vicinity of the building. 

Two lines of research are being followed by 
the inorganic group including processes for 
separating and purifying rare earth elements 
with sodium amalgam and the purification, by 
zone refining, of elements to extreme levels as 
required by advanced semiconductor research 
The programme of the chemical thermody- 
namics group is related to the work of other 
groups and includes the measurement of physico- 
chemical properties of pure substances and it is 
of interest to note that special apparatus devised 
at the laboratory for zone melting organic 
substances has been put on the market by 
instrument manufacturers. The occurrence and 
prevention of corrosion by aqueous solutions, 
the oxidation and corrosion of iron in air and 
the corrosion of metal buried in the ground or 
exposed to polluted waters forms the curreiit 
work of the corrosion group. Corrosion at high 
temperatures and pressures is being studied to 
increase knowledge of metal/oxygen/water sys- 
tems, involving the use of autoclaves at tempera- 
tures up to 200 deg. Cent. This work is to be 
extended up to the critical point of water. For 
measuring the redox potential of soils, as a guide 
to their aggressiveness, there is a redox probe in 
which the potential is measured between two 
platinum electrodes at the tip of the probe 
and a calomel reference electrode within the 
probe. Polarisation curves of mild steel elec- 
trodes in cultures of sulphate reducing bacteria 
are being studied to determine the mechanics of 
microbiological corrosion. Work is also in hand 
to determine the mechanism of the action of 
volatile corrosion inhibitors and to compare the 
inhibitive effects of sodium and amine carbonates 
and nitrites on steel immersed in various salt 
solutions. 

The development of polymeric materials having 
useful properties is the aim of the new materials 
group, and among the possibilities is a thermally 
stable material. One of the exhibits was a study 
of electron-exchange polymers which have 
potential applications including the removal of 
dissolved oxygen from boiler water, the mainte- 
nance of anaerobic conditions in fermentation 
and the preparation of hydrogen peroxide. 
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Volumetric Feeder for Dry Materials 


We illustrate a new equipment, known as 
the “Vibra” screw feeder, which has been 
developed by Simon Handling Engineers, Ltd., 
Cheadle Heath, Stockport, for the precision 
volumetric metering of dry materials. These 


Volumetric screw feeder for dry material 


feeders are made in ten standard sizes providing 
feed rates from a few ounces to tons per hour. 

Each equipment incorporates a feed screw 
mounted in a vibrator in such a way that the 
screw, screw trough and discharge tube vibrate 
as a single unit whilst the screw rotates. The 
feed rates are proportional to the speed of screw 
rotation and are steplessly variable over a range 
of about 50 to 1. In operation the vibratory 
action of the feeder is stated to overcome stick- 
ing, bridging and flooding and to ensure that a 
constant level of material is maintained over 
the screw to eliminate feed rate fluctuations. 

The controlled vibration to which the material 
is subjected also contributes to the accuracy of 
the feeder by eliminating aeration and ensuring 
constant density of the material before it flows 
into and through the screw and discharge tube. 
In this way feed rates are kept uniform at any 
speed and the makers claim that with most 
materials deviations are kept consistently to 
within | 1 to 2 per cent. 

The feeder handles fine powders, flakes and 
pellets without degradation taking place, and 
delicate crystalline materials can also be handled 
without breaking down. The standard machine, 
of mild steel construction, has a screw and 
discharge tube of stainless steel; if required 
aluminium and plastic finishes can also be 
provided to meet specific chemical and other 
requirements. 

{Reply Card No. E7261) 


Flash Drying 


INTERNATIONAL COMBUSTION PRopucts, Ltd., 
19, Woburn Place, London, W.C.1, announces 
the introduction of Raymond Flash Drying 
Systems which are used to remove definite 
amounts of moisture from damp, granular or 
fibrous material, such as wet coal cake and 
sewage sludge, and for the preparation of 
chemicals, foods and fertilisers. In the system 
the material is circulated in a hot, turbulent gas 
stream, causing the rapid transfer of heat, and 
evaporation of moisture. When simultaneous 
drying and grinding is desired, a pulveriser is 
incorporated. The dryness and particle size of 
the finished product is accurately controlled and 
it is separated, cooled and then conveyed in a 
dust-free plant operating under suction. Drying 
is accomplished under three conditions, namely 
drying without and with disintegration and 
drying and pulverising. The standard elements 
of the system are set out in our outline drawing. 
Hot gas is supplied either by direct firing, indirect 
heating or the use of waste gas, or furnaces 
operating on gas, oil or coal, together with suit- 
able heat exchangers. Wet feeders allow the 
rate of feed to be controlled as required. The 


mixer conditions the incoming wet feed by 
blending it with previously dried material and 
the resulting product can be easily picked up by 
the hot gas stream. When simultaneous drying 
and grinding is required an impact mill is incor- 
porated in the system and the wet material is 
fed into the hot gas stream and enters the mill 
axially. The product, mixed with gas, but 
almost completely dry, passes through the 
uptake pipe and enters the cyclone collector 
where separation occurs. The moisture-laden 
gas is drawn off by an exhaust fan and discharged 
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Flash drying system 


to atmosphere either directly or through a bag 
filter, cyclone or wet scrubber as required. A 
dry divider, which can be either manually or 
automatically controlled, proportions the finished 
product when a dry return is required for con- 
ditioning the incoming wet feed. 

[Reply Card No. E7262] 


Miniature Electrolytic Capacitors 


A NEW range of miniature electrolytic capa- 
citors has been introduced by the Plessey Com- 
pany, Ltd., Ilford, Essex. Designed especially 
for h.f. applications, the components are par- 
ticularly suitable for transistor circuitry, requir- 
ing low impedance at 10 kc/s or above. The 
working characteristics of the capacitors (type 


Spark ignition torch with 
36in long flame 


L.S.R.) make them suitable for use in transistor- 
ised computers where discharge current pulses of 
1 microsecond duration are encountered. Under 
such conditions low internal resistance is required ; 
during the pulse, the internal resistance calculated 
from the voltage drop across the capacitor 
should not exceed 0-2 ohm. 

The range at present comprises seven ratings 
with working characteristics extending from 
200 microfarads at 3V working to 12 micro- 
farads at 150V working (capacitances measured 
at 50 c/s). Power factor varies with the rating 
of the capacitor ; for a 200 microfarad 3V unit 
it is 70 per cent whereas for a 12 microfarad 
15OV unit it is 18 per cent, both measured at 
10 kc/s. At the present stage of development an 
upper limit of 40 deg. Cent. ambient temperature 
is recommended. Good performance is also 
claimed at low temperatures, and it is stated 
that at —40 deg. Cent. a 40 microfarad 25V unit 
has a power factor better than 50 per cent 
These miniature etched foil capacitors are 
contained in aluminium cans measuring only jin 
long and jin diameter. All available ratings can 
be supplied in an insulating plastic sleeve 


[Reply Card No. E7263} 


Spark Ignition Torch 

Two sizes of a spark ignition torch which is 
efd by liquified petroleum gas and has been 
designed for igniting automatic oil-fired in- 
dustrial boilers are now available from the 
industrial division of Calor Gas (Distributing) 
Company, Ltd. The smaller size (No. 7) gives a 
7in flame and the larger (No. 36), which we illus- 
trate, a flame from 7in to 36in long. Both sizes 
work on a system of primary and secondary 
flames, the primary being ignited by a spark 
electrode plug, and in turn lighting the secondary 
flame which it stabilises at its root. These 
characteristics, it is claimed, ensure ignition, 
and a long, wide, luminous flame which is 
stable under any draught conditions and 
withstands intense aeration without blowing 
off. The sparking plug can be removed for 
cleaning without dismantling the torch and, 
being inside the nozzle, is well protected against 
contamination by oil and carbon. 

The smaller torch has one gas jet and one air 
jet, gas consumption of 6-42 cubic feet per hour 
at 14in W.G and an air consumption of 71-92 
cubic feet per hour at 10 Ib per square inch 
There are two cylinders each containing 75 Ib 
of propane and the K.L.G. sparking plug is used 
with a secondary coil on a transformer producing 
about 10,000V. Gas consumption of the larger 
torch is from 50 cubic feet per hour at the 
pressure of the air blower in the boiler and there 
are four cylinders each containing 75lb of 
propane. Ignition arrangements are the same as 
for the smaller unit. 

[Reply Card No. E7264] 








THE ENGINEER = Oct. 28, 1960 


Rapid Development of X-Ray 
Pictures 


PARTICULARS have been received of an equip- 
ment, by which an industrial X-ray picture can 
be developed in fifteen seconds, now being 
manufactured in this country by Rank-Xerox, 
Ltd., and marketed by Watson and Sons (Electro- 
Medical), Ltd., Industrial Division, East Lane, 
North Wembley. It is stated that the process 

known as “ xeroradiography *’—harnesses the 
speed and low cost of xerography (dry, electrical 
photography) to X-ray work. No dark room or 
wet chemicals are used and, in many cases, 
xeroradiography clearly reveals faults which are 
difficult to detect by conventional X-ray methods. 
The process is intended for a wide range of appli- 
cations including the inspection of light alloy 
castings, hidden structures, assemblies and welds. 

A feature of xeroradiography is that the 
image contrast is accentuated at sharp boun- 
daries and for small details such as cracks, 
pinholes, &c. The overall contrast is, however, 
low and a large thickness range can be accom- 
modated in one exposure. It enables the pro- 
duction of any number of photographic prints, 
of a convenient size, containing all the details 
of the original image, and the cost of making 
X-ray pictures is said to be considerably less 
than by conventional radiography. 

With this process the sensitive element for 
detecting the X-ray image comprises a thin layer 
of photo-conducting selenium on a metal back- 
ing plate and this plate is sensitised by giving the 
selenium surface a uniform electrical charge. 
On exposure to X-rays the selenium conducts 
charge to the backing plate by an amount 
depending on the X-ray intensity, and hence an 
electrical image is produced on the selenium 
surface. This image is then made visible by 
blowing charged powder against the selenium, 
and is viewed by side lighting in a viewer which 
screens off ambient light. A_ built-in 35mm 
camera is used to make a permanent record of 
the image. After viewing, the powder is removed 
by a revolving brush and the plate can be used 


again. The plate has a sensitive area of 13in 
by 84in and its average life is about 1000 
exposures. 


The process is completely dry and no chemicals 
or dark room are required ; after development, 
which takes ten seconds to fifteen seconds, the 
image is ready to be viewed. Conventional 
X-ray apparatus is used with the process, and 
we are informed that the resolution of the plates 
compares favourably with medium-speed non- 
screen industrial X-ray film and requires about 
the same exposure. 


[Reply Card No. E7271] 


Siding Allocation by Programme 


THe latest extension of the programme 
machine signalling system on London Trans- 
port (see our January 17 and October 24, 1958, 
issues) is to Parsons Green and Putney Bridge 
on the District Line. The programme machines 
are basically the same as those introduced on the 
Northern Line and at Watford (Metropolitan 
Line) in 1958, but new features of the present 
installations are : 

(1) The identification of all trains on the 
programme rolls is now by train number. This is 
punched on the roll in the form of a decimal- 
binary code used for reference purposes. 

(2) A method of permitting some flexibility 
between the pre-prepared programme and the 
shunting movements on the ground at the 
Parsons Green sidings has been provided. 

At Parsons Green there is a rolling stock 
depot with ten sidings, but the working of the 
depot is made difficult because the sidings are 
located on both sides of the two running tracks 
and at both ends of the station, so that move- 
ment from one siding to another may mean 
routeing a train which is being shunted to run 
for part of the distance over the main line. It 
is probable that most of the daily train move- 
ments and movements needed for the shunting 
of trains can be predicted, but there are, from 
time to time, variations in the pattern of traffic 
working into and out of the sidings. A siding 
allocation panel (Fig. 1) has therefore been 
provided in the yardmaster’s office for pre- 
setting the required movements. It also acts as 


a reference panel from which shunters or train 
staff can see the shunting movements which 
have to be carried out 

The ten sidings at Parsons Green are each 
allocated a number of switch groups on the 
siding allocation pane!, each of which can be set 
up to represent a train number by means of the 
control knobs and indicator windows seen in 
Fig. 1. One of the four programme machines at 
Parsons Green works in conjunction with the 
siding allocation panel, which may be regarded 
as an extension of that machine, containing 
programme details which could not conveniently 
be incorporated in the programme roll. On 
arrival of a train at Parsons Green which is to 
terminate there and enter a siding, the main-line 
programme machine carrying this information 
on its roll will pass the train number to the siding 
machine. This machine offers the train number 
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information in the event of a failure of power 
supply 

A rear view of one of the siding switch groups 
is seen in Fig. 2, showing the elements of the 
rotary set-up switches. Economy in wiring has 
been achieved by taking the output from each 
switch group by eight lines to eight busbars 
where all outputs become common. Half- 
wave rectifiers are used in individual switch lines 
to prevent backfeeding. These are seen at the 
rear of the chassis in the illustration. In all 
there are 784 of these rectifiers in the panel, and 
the circuits have been condensed to eight wires 
representing the train number, ten wires repre- 
senting siding routes, ten wires for selection of 
additional shunt movements, and twenty-six 
control wires 

The weekday pattern of movements remains 
from day to day as set by the yardmaster at the 


ALLOCATION Nan 


Fig. 1—Siding allocation panel with setting facilities for programmed and additional movem-nts —s, 


to each siding switch group in the panel in turn 
by means of a relay chain forming a scanning 
circuit. When the switch group which has been 
set to this train number is located, scanning 
stops. The position at which the chain is 
arrested indicates the siding into which the train 
is to proceed and enables the necessary route- 
setting information to be developed. If the route 
involves crossing a main line, reference is made 
to the corresponding programme machine 
Provision will have been made for the movement 
on the programme roll by means of punched 
holes representing “* permission to shunt,” and 
this establishes completion of the circuits for 
setting the route. 

A further row of switch units on the siding 
allocation panel (the fifth row down in Fig. 1) has 
been provided to deal with non-predictable 
shunt movements. These groups are not allo- 
cated to specific sidings, but are arranged so 
that on the three dials both a siding number and 
a train number can be set up (shunting trains 
are numbered 301 to 377, so that only the last 
two digits require setting). This group of 
switches can therefore be used for the setting 
up of additional shunt movements within the 
sidings when they are required for the marshall- 
ing of rolling stock. 

A feed is taken to only one of the switch 
groups for each siding at a time, being stopped 
by the passage of trains, so that at any time only 
one group, i.e. for the next train, is being fed 
in each siding row. Each switch group has an 
indicator lamp which is illuminated until the 
movement which has been set up is made. These 
operations are effected by train count relay 
chains, one for each switch group, actuated 
from the track circuits. Each chain consists of 
nine relays, eight of which are remanent, i.e. 
they remain up on being energised, even after 
the pick-up coil is de-energised, and stay in that 
condition until a “ knock-down” winding is 
energised at the end of the day’s programme by 
time machine control. Remanent relays are 
also used in the scanning circuit to preserve 


beginning of the week, except where modifica- 
tions have had to be made to meet special cir- 
cumstances. The panel must be reset for Satur- 
day and Sunday movements. The general rule 
in setting the panel is that, for service trains, the 
number is set for the siding from which the train 
starts on entering service or to which it must go 
when coming out of service. For shunting move- 
ments, the number is set for the siding to which 





Fig. 2—Siding allocation panel switch unit 


the train is to move. Each siding outlet signal at 
Parsons Green has an associated plunger which 
is operated by the driver or shunter who is to take 
charge of the train to be moved. This action not 
only indicates that the train is ready to proceed 
when the programme machine circuits cause the 
outlet signal to be lowered, but also, for shunting 
movements, shows the siding from which the 
movement is to start——the siding at which it is to 
end is indicated by the panel setting—and so com- 
pletes the information required for route-setting. 





728 


SHORTER REPORTS (Continued) 


Oct. 28, 1960 THE ENGINEER 





Tape Transport Mechanism 


We illustrate the magnetic-tape transport 
mechanism of a digital data recording equipment 
intended mainly for use with the “ Radic” 
computer introduced last June by the Computer 
Department of Redifon, Ltd., Gatwick Road, 
Crawley, Sussex (see our July 8 issue, page 77). 
This mechanism moves the tape past the recording 
and reading heads in small separate steps, instead 
of continuously. It permits controlled variations 
to be made independently in the speed of 
recording data and the speed of reading-out data. 
Controlled variations can also be made in the 
time delay produced by the passage of data from 
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Tape decks of intermittent motion digital data recording 
equipment 

the recording heads to the reading heads. The 
tape transport mechanism, of which there are 
two in the recording equipment, uses 35mm tape 
with sprocket holes, like cinematograph film, 
and this is moved past the recording and reading 
heads by two driving sprocket wheels. Up to 
1000ft of tape can be stored on reels, or, for 
certain applications, the tape can be in a con- 
tinuous loop up to 40in long as shown in the 
illustration. 

In conventional systems of magnetic data 
recording, the tape is moved forward conti- 
nuously at a uniform speed. In the Redifon 
mechanism, however, the tape is moved forward 
solely in discrete, intermittent steps during 
recording or read-out operations. This is done 
by a stepping motor, actuated by successive 
electrical impulses, which drives the sprocket 
system. A speed-reduction gear is used between 
the motor and the sprocket system. 

The drive system operates in such a way that 
the tape is quickly started, advanced at a uniform 
speed during most of the step, and then quickly 
stopped. Rotational velocity is constant over 
most of the period of movement. The interval 
of uniform motion in each step coincides with 
the recording or read-out period of one element 
of data. The 35mm tape is wide enough to 
accommodate sixteen recording tracks side by 
side. This allows the recording of data elements 
in parallel or the simultaneous recording of 
several channels, using as many recording 
tracks as there are orders of digits or channels. 

As used in the data recording system, the 
recording heads are fed with current pulses from 
a decimal-to-binary converter. Data input to 
the converter, in decimal form, can be supplied 
from any source, such as a digital typewriter. 
Coincidentally with arrival of a digital data pulse 
at the input of the decimal/binary converter, 


an operating pulse is supplied to the stepping 
motor to advance the tape one step. The same 
pulse is supplied to the converter to make it 
read out the corresponding binary data to the 
recording heads. At the conclusion of the 
motor movement a clear and reset pulse is fed 
back to the decimal/binary converter. Thus the 
original decimal data is converted into the 
equivalent binary data and recorded in parallel! 
on the various recording tracks spaced across 
the tape width. Successive tracks correspond 
to successive orders of binary data, and a 
recording accuracy of one part in 10,000 can be 
obtained. 

Read-out heads are spaced laterally across the 
tape in the same way as the recording heads, and 
these feed into a digital-analogue converter. 
The analogue output resulting from the sets of 
recorded binary data takes the form of a voltage 
varying with time. Each level of the varying 
voltage corresponds to one set of recorded binary 
data across the width of the tape and to one 
forward step of tape movement. 

For variation in tape transit time between 
the recording and reading heads, the mechanism 
uses a differential system based on two sprocket 
drive wheels, as shown in the illustration. One 
wheel is near the recording heads and the other 
near the read-out heads. If both sprocket 
wheels drive the tape at the same speed, then the 
loop of tape between them remains at the same 
length and the time delay between the two 
heads is constant. If, however, the “* read-out ” 
sprocket wheel is made to move at a different 
speed from the “recording” sprocket wheel, 
then the length of tape between the wheels starts 
to lengthen or shorten, and the time delay 
between the heads varies accordingly. The 
length of tape between the wheels is taken up 
and kept taut by passing round a pulley mounted 
on a spring-loaded slide. 

For driving the two sprockets at independent 
speeds, two separate stepping motors are used. 
The “recording” stepping motor advances 
the tape in steps past the row of recording heads. 
Energisation of this motor is provided in this 
case not by the digital typewriter but by pulses 
from a variable-frequency pulse generator—the 
recording rate varying according to the pulse 
repetition frequency—which can be under manual 
or automatic control. The “ read-out ’ motor 
is driven from the same or from an independent 
pulse source, and here again the read-out rate 
depends on the pulse repetition frequency used. 
The delay between the recording and read-out 
Operations is represented by the length of tape 
between the driving sprocket wheels. Each 
operating pulse supplied to the left-hand motor 
which is not matched by a _ corresponding 
operating pulse to the right-hand motor gives an 
increase in the delay time. Conversely, each 
extra pulse to the right-hand motor gives a 
decrease in the delay time. 

While digital input signals can come from a 
digital typewriter or any other suitable device, 
an analogue-digital converter incorporated in 
the equipment allows analogue inputs to be used 
as well. Tape speed control signals can be 
generated by an internal variable-frequency 
pulse generator or can come from an external 
source (this facility enabling mathematical 
integration independent of time to be performed 
when the equipment is used as part of a com- 
puting system). The delay interval can be set 
by a manual control on the recording equipment, 
or, again, can be controlled by external means. 
In addition to the analogue output signals given 
by the internal digital/analogue converter, 
digital output signals are available for operating 
a digital typewriter or any other device. 

[Reply Card No. E7321] 


Oldbury Nuclear Power Station 


THe Minister of Power has given his consent 
for the Central Electricity Generating Board to 
build a SSOMW nuclear power station at Oldbury 
on Severn, Gloucestershire. The site is on the 
Severn Estuary 14 miles north of Bristol and 
44 miles downstream from the Board’s nuclear 


station under construction at Berkeley; it 
covers an area of about 180 acres, which will allow 
for extension of the station if required in the 
future. 

It may be recalled that application for consent 
was made to the Minister in April, 1959, and that 
a year later a public inquiry was held at Thorn- 
bury, Gloucestershire. After an adjournment 
the inquiry was resumed in May at the Hydraulics 
Research station at Wallingford where the 
inspectors as well as the objectors to the scheme 
were able to examine a tidal model of the Severn 
Estuary which had been used in studying the 
effects of the cooling water system upon the 
Estuary. 

Before deciding on the siting of the proposed 
new station three other sites (at Aust, Tidenham 
and Portskewett) on the Severn, had _ been 
investigated. Oldbury was preferred because it 
was the only site for which it was possible, at 
present, to devise a practical solution to the 
problem of abstracting and returning the large 
quantities of cooling water required for a SSOMW 
station. All the other sites posed complex 
cooling water problems which require further 
lengthy investigations. As detailed in the 
C.E.G.B. Annual Report for 1959-60, these 
investigations are being continued on the model 
of the Severn Estuary at the Hydraulics Research 
Station. 

At Oldbury advantage will be taken of a rock 
shelf offshore to create an artificial tidal reservoir 
of 350 acres which will impound water at high 
tide. From this reservoir the large quantities of 
water required for cooling the condensers of the 
steam turbines can be drawn during the low 
tide periods. This unusual arrangement will 
reduce the costs that would normally be incurred 
in obtaining cooling water from an estuary with 
as wide a tidal range as the Severn. Furthermore, 
the spoil arising from the construction of the 
reservoir will be suitable and sufficient to fill the 
site area level with the top of the river bank and 
thus provide a safeguard against flooding. 

The proposed station at Oldbury will be well 
placed to help to meet the growing demands 
for power in central southern England and in 
the Bristol area. Only short transmission lines 
will be needed to connect the station to the 
existing 275kV Supergrid near the Severn 
crossing and to the Bristol area load. 

The C.E.G.B. states that, because of the 
slowing down of the nuclear power programme, 
the Oldbury station has been postponed from 
the 1965 to the 1966 programme, and that 
completion in 1966 will still be possible, despite 
the long delay in obtaining consent. It is proposed 
to let the contract for the preliminary works, 
within the next month, so that work can proceed 
forthwith. As construction progresses a peak 
labour force of over 2000 men will be required. 


Engine-Room Explosion in 
** Capetown Castle ”’ 


Ir is with great regret that we record the 
occurrence of an explosion in the engine- 
room of the Union Castle liner, “Capetown 
Castle,” when the ship was approaching Las 
Palmas in the early hours of the morning of 
Monday, October 17, which resulted in the death 
of a number of engineer officers and engine- 
room staff and injuries to several others. The 
liner, which entered the company’s mail service 
from Southampton to Cape Town on April 29, 
1938, was built and engined by Harland and 
Wolff, Ltd., at Belfast, and was described in our 
issues of April 29 and May 6 of that year. When 
built the ship measured 685ft Sin length between 
perpendiculars by 82ft breadth moulded, and 
was propelled by two sets of Harland—B. and W.., 
two-stroke, doubie-acting, airless-injection, diesel 
engines. Each engine had ten cylinders of 
660mm bore by 1500mm stroke, and developed 
a full service output of 12,000 b.h.p. at about 
95-102 r.p.m. As already mentioned, the par- 
ticulars given refer to the ship as built, since we 
have no knowledge of any modifications which 
may have been made in the intervening years. 
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Constructing a Precise Bench-Mark 
in London 


DuRING the construction of the “ Shell 
Centre” at the South Bank in London, it was 
essential to establish a precise bench-mark on 
the site, to enable accurate measurements of 
settlement to be made on different parts of the 
building (which are founded at various levels) 
and to measure the heave of the clay close to 
the Bakerloo line tunnels.* The nearest reliable 
bench-marks were in the Chiltern Hills about 
30 miles away, so a new bench-mark was envis- 
aged, related to the chalk 250ft below ground 
level, and not to the strata above the chalk 
where movement, due for instance to a change 
of moisture content, is possible 

The structure supporting the datum point of 
a precise bench-mark clearly must not react to 
any movement of the surrounding subsoils. 
To achieve these conditions a steel tube has 
been sunk into the chalk to provide what is, in 
effect, a long pole with the mark on the top. 
To isolate it from ground movements it is sur- 
rounded by a second tube which is telescopic 
and free to move. 

A bore-hole was sunk by Le Grand Adsco, 
Ltd., down to and some 25ft into the chalk. 
A plain straight tube with an internal diameter 
of 6in was embedded in concrete set in the 
chalk. Surrounding this tube there are three 
lengths of well-casing which overlap each other 
like an extended telescope. The bottom section 
has an 8in inside diameter, which allows only 
about gin clearance around the inner tube. 
The middle section is 10in and the top section 
12in in internal diameter respectively. At each 
junction the overlap is about 4ft so that, when 
any settlement takes place, the tubes will close 
up without affecting the inner tube. 

The standard percussion method of drilling 
was used and considerable care was exercised to 
ensure that the bore was truly vertical. The 
bore was baled out and made dry before the 
lower portion in the chalk was filled with con- 
crete by pumping it down. Before the concrete 
had set the inner tube—made up in lengths of 
1S5ft to 20ft—-was lowered into position so that 
it became firmly fixed in the concrete. 

The tubing used is galvanised and the joints 
were treated, on site, as they were made, to give 
protection against corrosion. It is anticipated 
that the life of the tubes, both internal and 
external, will be many hundreds of years. 

The correct spacing between the inner and 
outer tubes has been achieved by using small 
collars welded to the inner tube at 40ft centres 
and supporting rubber spacers. The rubber 
spacers bear on the inner surface of the well- 
casing and prevent lateral interference, while 
permitting free vertical movement of the outer 
casing relative to the inner tube. 

The outer casing is slightly longer than the 
inner tube and was finished at the top in a 
manhole with an inspection cover. A screw-on 
cap is removed to reach the actual bench-mark, 
which is a stainless steel bolt head fixed in the 
upper surface of a screw cap closing the inner 
tube. 

There remained three problems. First, the 
steel tubing had to be protected from corrosion 
for an indefinite period if the device was to be 
really useful. Secondly, water had to be kept 
out of the inner tube and the annulus surround- 
ing it. Thirdly, whatever was done to secure the 
first two conditions had to aid rather than 
hinder the free relative movement of the outer 
casing and the inner tube. These three conditions 
were met by filling the inner tube with Shell 
“Tellus Oil 21”—an oil containing anti- 
oxidation and anti-corrosion additives—and the 
annulus with Shell “ Alvania Grease 1 ”—a 
lithium-base grease which contains an inhibitor 
of ferrous corrosion by water. 

The grease chosen is not particularly stiff but 
the filling had to be done from the bottom 
upwards to avoid trapping air and to ensure 
that the space was, in fact, completely filled. 
The clearance in the bottom section is only jin 
for some 28ft and the job was undertaken last 
November in extreme cold. These two factors 
combined to present quite a problem to Becker 
Equipment and Lifts, Ltd., who undertook the 


* See THe ENorverr, page 298, Aug. 30, 1957 


filling operation. First, it was necessary to get 
a tube to the bottom. A change of dimension 
that arose on site necessitated two attempts to 
do this before it was certain that the tube had 
reached the bottom The tube used was a 
composite affair using Tecalemit high-pressure 
grease hoses joined together for the upper 
sections and jin outside diameter copper tube 
for the final 30ft; this final length presented con- 
siderable resistance to the passage of grease even 
under ideal conditions The pump used was a 
* Tecalemit HP 10” high-pressure drum pump 
operated from a 200 1b per square inch air-line 
on site Due to the low temperature it was 
necessary to work at a pumping pressure of 
6000 Ib per square inch to force the grease 
through the final length of small bore tubing. 

In spite of some difficulties, the time eventually 
came when the calculated and measured amounts 
of grease pumped into the annulus—314 cwt 
reached agreement. Filling the inner tube meant 
merely pouring the oil in, which made a pleasant 
change for the operators. 

After a series of measurements using the 
Maihak vibrating wire thermometer, it has been 
established that the new bench-mark will not be 
seriously affected by temperature changes. The 
effect of expansion and contraction in the inner 
tube is stated to be extremely small compared 
with the degree of accuracy required for survey 
purposes and it will be ignored. The Ordnance 
Survey has defined a value for the bench-mark 
from other marks outside London 


Birmingham Science Museum 


WHEN Birmingham City Council decided, in 
1950, to set up a museum of science and industry, 
its aims were clearly stated. The museum was 
to preserve specimens of early machinery and 
examples of craftmanship, and to provide a 
centre of inspiration and guidance to engineers 
and others, filling the gap between the workshop 
and the university. How the public would react 
to the scheme remained to be seen, but as a 
nucleus for the museum exhibits was already 
owned by the City, and an excellent central site 
was on the market, a start was made, and on 
May 17, 1951, the first section of the museum 
was opened, in premises formerly owned by 
Elkington and Co., Ltd., the pioneers of e‘ectro 
plating. At first it was only possible to show the 
City collection of firearms, many of them 
Birmingham made, and various items from the 
Boulton and Watt Collection, which had hitherto 
been in the keeping of the City Library. Public 
attention was gained quickly, and by the end of 
1951 a total of 17,949 people had visited the 
museum. 

A programme of extension was then started, 
and since its inception the museum has opened 
to the public an engineering hall largely devoted 
to prime movers ; a transport section containing 
several veteran and vintage motor-cars, motor 
cycles and bicycles ; a science section, in which 
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the exhibits range from automatic telephones to 
an electron microscope and from ornamental 
turning lathes to a model of a nuclear reactor 
Various local crafts such as gun making, silver- 
smithing, brass founding and nail making are 
represented by actual workshops, fully-equipped 
which have been saved from destruction and 
re-built in the museum in full working order 
Every new section has been welcomed by the 
public, and the latest available attendance 
figures, for 1959, show that 391,141 people 
visited the museum in that year The growth 
of attendances continues, and it is estimated 
that there will have been well over 400,000 
visitors by the end of the present year 

Success has brought its problems. Because of 
its popularity with the public the museum has 
received, from industrialists and others, many 
gifts of valuable machinery and other items, 
which are worthy of exhibition and, from the 
public point of view, clearly should be made 
available as soon as possible. But the usable 
buildings on the site are almost completely 
occupied and although the space available is 
large, the remaining buildings are old and 
unsuitable for museum purposes 

At a recent meeting, therefore, the City Counci| 
decided to adopt a scheme for demolishing 
much of the older property on the site and 
erecting new buildings which will not only 
provide the badly needed extra space, but will 
also be specially designed for exhibition purposes 
The scheme as adopted will cost £588,000 plus 
professional fees, and the demolition and 
rebuilding will be carried out in three phases, 
to plans prepared by the City architect. 

In the first phase a new locomotive hall will be 
provided, to house rail and road locomotives, 
motor-cars, aeroplanes and heavy machine tools 
on the ground floor, and scientific and light 
industrial exhibits on galleries A six-storey 
office, stores, workshop and boiler-house building 
will be the second phase, and in the third phase 
an engineering hall, together with the main 
entrance, lecture hall and a restaurant will be 
provided. It is estimated that each phase will 
take about two years to complete, the first one 
being started at the end of 1962 

Meanwhile, a further section of the museum 
has been opened to the public. This is mainly 
devoted to machine tools, and is an extension of 
the engineering hall, where several heavy machine 
tools have been exhibited for some time. In the 
new section the machiae tools are mainly 
representative of general machine shop practice 
in the last century. They include a 12in screw- 
cutting lathe, a planing machine and a drilling 
and boring machine, all dating from 1851, a 
centre lathe and a planing machine of 1817, and 
a slotting machine made in about 1850. Smaller 
machines, such as a Petermann taper pin lathe of 
1910, and an automatic screw machine of c. 1890 
are included in the display. As in other sections 
of the museum machines of particular local 
interest are well represented. 


The latest extension to Birmingham museum is mainly devoted to machine tools, but local trades are also represented 
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Ventilator for Water-Closets 


It is a paradox that the water-closet has been 
established as a potential source of infection, 
caused as a direct result of the flushing action 
which has for years been accepted as the ultimate 
in sanitary standards. Any process involving 
splashing or frothing produces droplets which 
remain suspended in the air for a variable 
period. Thus the flushing of a water-closet 
generates an aerosol containing particles of 
sizes capable of penetrating to the lower respira- 
tory tract, and of ,being deposited in the nose, 
mouth and eyes, and upon surfaces touched by 
the hands. Infection via the respiratory tract, 
either by breathing or by being swallowed after 
deposition in the nose or pharnyx, is therefore 
possible for diseases of the gastro-intestinal 




















Cross section of typical water closet, with ventilation 
device fitted 


tract, and others such as tuberculosis, polio- 
myelitis, &c. These facts were elucidated by 
two workers from the Microbiological Research 
Station in a paper published last year.* 

Closing a closet lid before flushing reduces 
the bacterial aerosol, but principally eliminates 
large particles so that, although the concentra- 
tion is reduced, a higher proportion of residual 
particles remain airborne and could gain access 
to the respiratory tract. The syphonic flush, 
which is frowned upon by local bye-laws, 
produces less frothing and so is, in this respect at 
least, more desirable. The best degree of elimina- 
tion of aerosols was however obtained by using 
a ventilation device. This device has now been 
put on the market by Morphy-Richards 
(Installations), Ltd.; it is known as the “ Sila- 
vent” and its principle is illustrated in the 
diagram. 

A small collector is fitted at the back of the 
seat, either incorporated into the seat hinge 
or as a separate fitting, the mouth of which 
stands over, but clear of, the porcelain of the 
bowl. The collector is connected by a plastics 
pipe to an extractor fan, as shown. Operation 
of the fan thus draws air through the gap 
between seat and pan (if the lid is closed) and 
thus effectively ventilates the pan. At the onset 
of flushing there is a discharge of air into the 
room, but this is drawn back again through the 
ventilator. 

The fan is contained in a light alloy housing, 
and is powered by a shaded pole induction 
motor operating at 2500 r.p.m. The shaft is of 
stainless steel running in porous bronze bearings 
with large oil reservoirs. The housing is set 
slightly inclined, and when the fan is stopped, 
it seats by gravity against the duct, so that no 
draught can enter. The power consumed is 
15W, and the nominal extraction is 15 c.f.m. 


* “Infective Hazards of Water-Closets,” by H. M. Dariow, 
B.A., (Cantab.), M.R.C.S., and W. R. Bale, F1.M.L.T., The 


Lancet, June 6, 1959. 


This latter figure is achieved with a collector 
hose not more than 3ft long, but under favour- 
able conditions (depending on the type of pan) 
equally satisfactory operation is given with a 
15ft collector and an extraction rate of, say, 
S5c.f.m. The nominal pressure gradient is about 
0- Sin waterhead. 
{Reply Card No. E7301] 


Variable Magnetostriction Delay Line 


MAGNETOSTRICTION delay lines in which 
mechanical pulses are transmitted along wires 
have been used for some years for storage and 
time delay purposes in computers, simulators and 
other electronic systems. Control of delay may 
be obtained by varying the effective length of the 
wires between the input and output transducers, 
but it is only recently that techniques for giving 
continuous variation of time delay have been 
developed to the reliability required in a manu- 
factured article. The unit illustrated has just 
been introduced by Ferranti Electric, Inc., of 
New York, U.S.A., and is being handled in this 


Magnetostriction delay line with continuous or manual 
servo control of delay duration 


country by Ferranti, Ltd., Hollinwood, Lancs. 
This magnetostriction delay line is available with 
delays variable throughout the range of two 
microseconds to ten milliseconds. The digit 
rate of the line is up to 500 kc/s and the fluctua- 
tion in delay time is less than one millimicro- 
second. Settings of delay time are linear and 
reproducible to an accuracy of 0-1 per cent. 
Continuous variation of the delay time is 
obtained by a mechanical control, through a low- 
torque, recirculating ball-race drive, suitable for 
manual or servo operation. Microswitches 


provide an electrical indication of when the 
limits of variations are reached, and mechanical 
end stops prevent over-driving. 


Computer for Agricultural Statistics 


THE first electronic computer installation at a 
Government department in Scotland was offici- 
ally opened on October 10 by the Secretary of 
State for Scotland, Mr. John S. Mackay, at the 
Department of Agriculture and Fisheries in 
Edinburgh. The machine is the 1202 computer 
developed recently by International Computers 
and Tabulators, Ltd., 149, Park Lane, London, 
W.1 (see our February 26 issue, page 360). Its 
introduction follows the use by the department 
of punched cards since 1956 in connection with 
payments under the fatstock guarantee scheme 
After application of this system to several other 
purposes in the department, the possibilities of 
using an electronic computer were studied and 
it was decided that numerous advantages would 
accrue. The 1202 computer now in operation, 
which accepts a punched card input, is being used 
primarily for payment of fatstock guarantees, 
cereals deficiency payments, payrolls and salaries, 
and agricultural statistics. Work is also to be 
undertaken, however, for other Government 
departments, the Scottish Home Department, 
the Department of Health for Scotland, and the 
Scottish Education Department The com- 
puter has a magnetic drum storage capacity of 
4096 words on 256 tracks. Output may be in 
printed form or punched cards 


Nuclear-Powered Submarine 
** Dreadnought ”’ 


IN our issue of last week we gave the general 
particulars of H.M.S. * Dreadnought” and 
outlined the role of this new nuclear powered 
submarine in naval strategy The submarine, 
of which we reproduce a photograph immed- 
iately after being waterborne, was launched by 
Her Majesty The Queen on October 21, 
* Trafalgar Day * and is the ninth ship of the 
Royal Navy to bear the name ** Dreadnought.” 
The first fought against the Spanish Armada, the 
fifth was present at Trafalgar, the seventh was 
one of the first iron-clad turret ships, and the 
eighth was the first large warship to have turbine 
machinery, while the latest ship of the name is 
equally epoch-making in being the first ship of 
the Royal Navy to have nuclear propulsion. 
Submarines have been built at Barrow since 1886 
when a Nordenfeldt boat was constructed and 
then in 1900, with the ordering of five ** Holland ” 
class boats, began the long line of submarines to 
be built for the Royal Navy. Out of 510 sub- 
marines so built, up to 1960, 326 have come 
from the yards of Vickers-Armstrongs, Ltd., 
H.M.S. * Dreadnought” being the 295th sub- 
marine to be launched at Barrow 








H.M. Submarine ‘‘ Dreadnought "’ afloat 
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Display Unit 


A DIGITAL display unit which will display 
words backlighted with colour now made by 
Counting Instruments, Ltd., 5, Elstree Way, 
Boreham Wood, Herts., is illustrated below. 

With this unit it is possible to display words 





Rear projection digital display unit 


such as “Machine Ready Start Operation,” or 
any other combination of words. In addition, 
red, orange, yellow, green or blue colours may 
be displayed on the screen either by themselves 
or as background for the word messages, the 
desired colour being selected by the user. 

The digital display unit operates on a rear- 
projection principle and it contains a master 
condensing lens with twelve individual posi- 
tions or lenses. On each lens is printed the de- 
sired word, message, or colour. When one of 
the twelve lamps at the rear of the unit is lighted 
the lamp projects the corresponding word or 
colour on to the viewing screen at the front of 
the cabinet. The word message may be used by 
itself, or a coloured background light may be 
projected simultaneously to indicate the con- 
dition or situation. 

The unit is mounted 
34in wide, S4in high, and 
weighs 3ilbs 


{Reply Card No. E7311] 


in an aluminium case 
11 in long, and 


Electronic Extensometer 


Certain areas of the pressure vessels of the 
U.K. Atomic Energy Authority’s reactors are 
subjected to high stresses at high temperatures. 
These areas are normally inaccessible, being 
located inside a 7 to 8ft thick concrete biological 
shield; and because of the high working tempera- 
tures, ordinary strain gauges or extensometers 
are not applicable. An extensometer has there- 
fore been developed specifically for pressure 
vessel testing by engineers of the Authority at 


Risley. As shown in the drawing, the device 
a 
> G 
/ N J 
ee A 
— 4 


























Variable-capacitance element of extensometer for test- 
ing pressure vessels 


consists of a bracket A welded to the pressure 
vessel B carrying a solid conducting rod C 
parallel to the surface of the vessel. Close to 
the bracket, a lug D is also welded to the pressure 
vessel and carries a hollow cylindrical conductor 
E parallel to the vessel and surrounding the rod. 
One end of the hollow cylinder is closed by an 
integral wall F and the other by a diaphragm G 
having an aperture H through which the con- 
ductor rod passes and in which it is brazed. 
The end of the rod carries a conducting disc J 


spaced slightly from the cylinder end-wall to 
provide an air-gap K 

A coupling loop L from a feeder M lies 
between the conducting rod and cylinder. One 
arm N of the loop is in contact with the cylinder 
wall and the other P is insulated from it. A 
conventional variable frequency oscillator is 
connected to the feeder. Variation of the surface 
strain of the vessel will vary the capacitance 
of the condenser formed by the end-wall of the 
cylinder and the disc on the rod. The change 
of characteristics, shown as a change of wave- 
length, is reflected by the oscillator and may be 
measured. For high sensitivity the electrical 
length (X) should not exceed one-eighth of the 
wavelength and for operating frequencies of 
150 Mc/s a length of IScm is satisfactory 

The invention also includes the employment 
of the device with a simple transmitting circuit 
applicable in any circumstances where tempera- 
ture is not excessive and strain has to be measured 
in an inaccessible component, for example a 
component buried in the ground, embedded in 
thick concrete or sunk in deep water. 


(Reply Card No. E/512] 


Automobile Brake-Shoe Rolling 
Machine 


A MACHINE for cold rolling automobile brake- 
shoe blanks to the required radius from tee 
section steel stock has been developed by the 
King’s 


Heath Engineering Company, Lid., 





Machine for cold rolling automobile brake shoe 
blanks from 6jin to 7jin outside radius 


Kingsway Works, Birmingham, 14. This 
machine, to be seen in the accompanying illus- 
tration, produces brake shoes from 6in to 7jin 
outside radius from section having a maximum 


Track-mounted water in- 
fusion equipment for coal 
mines 
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flange Sin wide by jin thick and a maximum 
web jin thick by 2in deep. 

The machine has a robust cast iron frame in 
which the main shaft is supported on heavy-duty 
needle bearings. A 50 h.p. motor drives this 
shaft through enclosed worm and wheel gearing, 
the inner rolls on the shaft being split to accom- 
modate the tee section and end loaded to prevent 
web distortion Three outer bending roll 
assemblies are supported on the pistons of 
hydraulic cylinders arranged radially about the 
inner roll. A tt h.p. motor-driven hydraulic 
pump delivering at 1000lb per square inch 
supplies fluid to the hydraulic cylinders, each of 
which is designed to exert a pressure of up to 
63,000 Ib at the roll. This pressure is adjustable 
in accordance with blank diameter 

When it is required to change the rolls the 
front bearing arm can be swung clear to give 
free access. A feed slide and stripper fitted on 
the front of the machine is adjustable to cover 
the component size range. It is stated that, 
when working at maximum efficiency and roll- 
ing 180 deg. components, the machine is capable 
of an output of 1680 parts an hour 


[Reply Card No. E7313) 


Water Infusion Equipment 


A WATER infusion equipment for coal mines 
developed by Richard Sutcliffe, Ltd., Horbury, 
Wakefield, is illustrated below. This equipment 
is used with a liquid infusion gun which incor- 
porates a means of sealing itself in the hole 
drilled into the coal and allow the pumping of 
high pressure water for seam infusion The 
gun body is fitted with a neoprene seal which fits 
into the hole and is expanded radially against a 
shoulder by hydraulic pressure. This tubular 
body has two separate passages, through one 
of which there passes the infusion water waiie 
the other carries the pressure fluid which actuates 
a piston for expanding the seal Pressure 
fluid for sealing purposes is supplied by a 
hand operated pump and the infusion liquid by 
the power unit described below. 

In the water infusion equipment an _ oil- 
hydraulic circuit drives the pistons of two recip- 
rocating pumps which are in turn directly coupled 
to the two rams of a water pump. A variable 
delivery pump supplying the oil is designed to 
allow the automatic selection of the most 
suitable pressure and quantity of water delivered 
to the infusion gun. The water pump output of 
8 gallons at 3000 Ib per square inch is steplessly 
variable to 22 gallons at 1100 Ib per square inch, 
the pressure and volume varying inversely. 

If required the control of the pump can be 
adjusted so that an output of 5 gallons at 1500 Ib 
per square inch is obtained to supply water for a 
conveyor ramming system. Further, it is possible 
to utilise the oil circuit to drive a 5 h.p. portable 
stable hole conveyor or a hydraulic drill. The 
variable delivery oil pump is driven from a 
30 h.p. electric motor. A mild steel tank mounted 
above the electric motor and pump has two 
compartments in which are stored the water and 
the hydraulic oil. The whole of this equipment is 
fitted on a welded steel baseplate mounted on 
rail wheels. 


{Reply Card No. E/314] 
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A.C. Locomotive with Rheostatic 
Braking 


We illustrate the first of forty a.c. locomotives 
being built by British Railways at Doncaster 
and Crewe. With those supplied complete by 
contractors, they make up the total of 100 
locomotives ordered so far in the SO c/s electrifi- 
cation programme Electrical equipment for 
these forty units is being supplied by the Trac- 
tion Division of Associated Electrical Industries, 
Ltd., and while generally similar to that of the 
twenty-five for which A.E.I. (Rugby) was the 
main contractor (described in our December 4, 
1959, issue) it has been modified to incorporate 
semi.onductor rectifiers and rheostatic braking. 

The rectifier consists of strings of cells arranged 
in series and connected in parallel groups to 
form the four arms of a bridge. Each string is 
formed of either eight germanium or seven 
silicon cells mounted on trays which slide 
vertically into a frame and can be withdrawn 
complete for inspection and maintenance. There 
are twenty trays of germanium cells or twelve 
trays of silicon cells, each tray containing either 
sixty-four germanium or twenty-eight silicon 
cells. The whole assembly is ventilated by two 
fans. 

Each rectifier tray is fitted with four fuses. In 
the germanium trays each fuse protects two 
strings of cells, and in the silicon trays it protects 
one string. Indication of fuse failure is provided 
by current balance transformers with their 
primaries connected to the rectifier strings but 
wound in opposition, so that failure of a string 
fuse produces an output from the transformer 
secondary to operate the fault indication system. 
There are sufficient banks of rectifiers to allow 
the locomotive to operate under full load with 
one string of cells cut out. 

A braking resistance frame with built-in 
blower is mounted adjacent to the rectifier. 
For rheostatic braking the traction motor fields 
are excited in series from the rectifier, which in 
these circumstances is supplied from a separate 
step-down transformer having its primary fed 
from the main transformer under the control of 
the tap changer. Braking is therefore controlled 
by the main control handle after movement of 
a selector switch to choose braking instead of 
power The resistance connected across each 
traction motor armature during  rheostatic 
braking is of fixed value. The blower motor is 
fed from a section of one of the resistors so that 
cooling is proportional to the motor voltage 
and the power to be dissipated. A partial air 
brake application is made automatically if 
rheostatic braking is not maintained once it 
has been established. 

Details of weights and ratings of this series of 
locomotives were given in our October 7 issue, 
page 588. 


Temperature Controlled Water 
Circulator 

A waTEeR circulator for heating water systems 
in industrial and laboratory installations and 
maintaining the water in circulation at controlled 
temperatures up to 95 deg. Cent. has been 
introduced by the Churchill Instrument Company, 
Ltd., Walmgate Road, Perivale, Greenford, 
Middlesex. This instrument, to be seen in the 
illustration, incorporates a cast finned tube into 


Circulator 

means of automatic temper- 

ature control up to 95 deg. 
Cent. 


incorporating 


which a heavy duty 2kW, 3kW or 4kW immersion 
heater is inserted. A “ Radax” glandless hot 
water pump mounted on one end of this tube 
circulates the water in the system. A double- 
contact thermometer regulator on top of the tube 
has one contact arranged to control the energisa- 
tion of the heater element and the other to operate 
a solenoid valve which meters cold water into the 
circuit. 

The sensitive element of the thermometer 
regulator is immersed in the circulating water 
and its contacts automatically switch the heater 
on and off or admit cooling water at a controlled 
rate into the system to maintain the required 
temperature. All switching in the instrument is 
effected through miniature d.c. relays. Sliding 
mounting brackets are fitted on the heater tube 
and enable the instrument to be fixed on any 
suitable vertical surface. 

{Reply Card No. E7322] 


Extended Range of Lifting Magnets 

Tue range of circular electric lifting magnets 
made by the Engineering Group of The General 
Electric Company, Ltd., at the company’s 
Witton Works, Birmingham, has been extended 
to include two new sizes, namely 30in and 80in 
diameter magnets 

the 30in diameter magnet was introduced to 
meet the demand for a medium size equipment 
for use on mobile cranes ; this size is specially 
popular in the Canadian market. At the other 
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end of the range the 80in diameter magnet will 
be seen to best advantage when lifting light steel 
scrap and steel turnings in situations where space 
is not unduly restricted. However, for handling 
material out of railway wagons or in confined 
spaces or when loading cupola buckets, the 
magnet diameter must be limited to prevent 
spillage and a magnet of smaller diameter may 
be required. These considerations are brought 
out in the following table which gives technical 
details and performance figures for the two new 


magnets compared with those of the 
smaller magnets in the range 


Particulars of Circular Lifting Magnets 


Diameter (inches) 

No. of coil sections 

Cold current (A) at 
220V, d.c 

Mean current (A) after 
3 to 4 hours opera 
tion on about 50 per 
cent duty cycle 

Generator capacity 
(kW), cold consump 
tion of magnet i) 28 

Net weight (Ib) 14,500 14,000 

Shipment space (cu. ft 72 0 

Lifting capacity 
Single 

ingots 
Machine cast pig iron 
Heavy C.l 
scrap 

Light steel scrap 
C.1. borings 
Steel turnings 


solid Steel 

0,000 

5600 

and steel 

S000 

2200 

+500 200 120 
2400 100 180 


$000 
2600 
3500 
2000 


In the smaller magnets the excitation coil is 
wound with copper wire, class-B insulated, on a 
** Micanite ” spool. On the larger sizes (26in 
and 30in diameter and above) the coil is wound 
from copper strip. 

From 36in diameter upwards the complete 
coil consists of a number of sections, each of 
disc form, and is supported on an insulated 
metal spool. The inter-turn insulation is asbestos 
tape of non-hygroscopic, heat-resisting quality 
Insulating washers separate the coil sections. 

A ring-shaped manganese steel casting, located 
between the centre and outer pole shoes forms 
the bumping plate to protect the coil, in magnets 
of 26in diameter and above. In the smaller 
magnets (9in to 20in diameter) the bumping 
plate is of brass. 


[Reply Card No. E/323] 


Launches and Trial Trips 
built by John Lewis and 
Sons, Ltd. for R. Irvin and Sons, Ltd.; length 
between perpendiculars 120ft, breadth 25ft, depth 
12ft 6in, fishroom 7000 cubic feet, trawl winch 
barrels each take 1000 fathoms of 2:in warp 
Mirrlees K.S.S.6 diesel engine, 712 b.h.p. at 220 
r.p.m. Trial, August 18 

City oF Worcester, cargo liner; built by The 
Caledon Shipbuilding and Engineering Company, 
Lid. for Ellerman Lines, Ltd.; length overall 434ft, 
breadth moulded 59ft, depth moulded to shelter 
deck 36ft 9in, draught 26ft 2in and deadweight 
8500 tons (closed shelter deck) sea speed 144 knots ; 
four holds, MacGregor steel covers, ten 7-10-ton 
derricks, electric winches; three I80kW diesel- 
driven generators; Clark-Sulzer, eight-cylinder, 
single-acting, two-stroke diesel engine, 5040 b.h.p 
at 121 r.p.m. Trial, August 30 and 31 


BEN CHOURN, tawler ; 
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Industrial Training Council 


A booklet entitled *‘* Co-operation 
between Industry and Education” has been 
published this week by the Industrial Training 
Council. The Council points out that the 
expansion of industrial training will call for 
increasing co-operation between industry and 
the educational world, and requires both a 
growth in mutual understanding and the 
provision of effective machinery for col- 
laboration between industrial organisations 
and educational bodies. The booklet gives 
an account of arrangements in some forty 
industries for co-operation at national, 
regional and local levels in respect of the 
further education and training of work- 
people up to the craft level. The main 
functions served by these arrangements are 
summarised in the booklet under the headings 
“ Arrangement and Running of Courses,” 
** Selection of Workers for Courses,” “* Super- 
vision, Welfare and Discipline of Workers 
Undergoing Courses,” “ Part-time Teachers 
from Industry in Technical Colleges,” 
* Refresher Courses in Industry for Technical 
College Teachers,” “ Provision of Equip- 
ment, &c. by Employers to Technical 
Colleges,” “‘ Provision of other Facilities by 
Employers to Technical Colleges and by 
Educational Bodies to Employers,” and 
** Other Activities.” 

The main achievements and practical 
result brought about as a result of co- 
operation at various levels depends, the 
booklet states, to a large degree upon the 
effectiveness of the local machinery, and it 
illustrates these points with some thirty 
detailed examples from twenty industries 
which show the way in which co-operation 
has worked in practice at local level and how 
particular problems, often peculiar to an 
industry or locality, have been met through 
such co-operation. 


Dorman Long Development Programme 


Dorman Long (Steel), Ltd., announces 
that in addition to the £7,000,000 expenditure 
announced in July, the company is now to 
embark on further extensive development to 
modernise much of its rolling mill facilities 
for other products. The developments are 
expected to cost some £36,000,000, and 
overall production potential will be increased 
by a further 400,000 ingot tons per annum. 
The company’s major capital expenditure 
programme of over £60,000,000 since the 
war has been aimed primarily at establishing 
advanced techniques at all stages of manu- 
facture in the production of a full range of 
rolled steel structural sections. This pro- 
gramme included the completion in 1958 of 
the universal beam mill at Lackenby. 

As well as inproving the efficiency of its 
plate and semi-finished steel manufacture, 
the company intends to increase substantially 
its capacity in the light product field. The 
new mill proposals would also put the com- 
pany into a favourable position to embark 
quickly on wide strip production at the next 
stage of development. 

Completion of the Stage [V development 
programme, now announced, will bring the 
company’s ingot production potential up to 
3,000,000 tons. The initial part of the 
programme includes a new primary mill at 
Lackenby for the production of 22,500 tons 


of slabs and blooms per week from ingots of 
up to 20 tons in weight. A new high-capacity 
universal plate mill, allowing for an increase 
in width and improved quality, is also 
planned for Lackenby. This will replace the 
existing universal plate mill at Redcar—the 
only one in the United Kingdom. 

The Iron and Steel Board has approved 
in principle the general objectives of the 
Stage IV development programme and has 
formally agreed the details of the projects, 
costing approximately £24,000,000, to be 
implemented in the early phases. 


Overseas Trade 

The final figures issued by the Board 
of Trade for United Kingdom trade in 
September show that exports were valued at 
£259,900,000, imports at £363,300,000, and 
re-exports at £12,800,000. Trade is usually 
at a low level in September, exports in par- 
ticular being affected by industrial holidays. 
The strike of tally clerks at the London docks 
which began on September 20 had an effect 
upon imports during the month, but is 
likely to have affected bulk imports, such as 
oil, iron ore and grain, less than mixed 
cargoes, the Board of Trade suggests, and 
to have affected imports from Western 
Europe less than imports from more distant 
sources. Owing to differences of timing in 
the receipt and processing of export docu- 
ments, it is thought unlikely that the export 
figures for September were significantly 
affected. 

After seasonal adjustment, exports in the 
third quarter of this year were 24 per cent 
less than in the second quarter and 5} per 
cent less than in the first quarter, most of 
the fall being in exports to North America: 
changes in exports to other areas, the Board 
of Trade statement shows, were small in 
comparison. The average for the first nine 
months was 64 per cent above the average 
for the year 1959, and | per cent above the 
average for the final quarter of 1959. The 
value of imports in the third quarter of this 
year was 2 per cent higher than in the second 
quarter, and but for the strike, the statement 
adds, the rise would have been slightly 
greater. In the first nine months of 1960 
imports were on average 13 per cent greater 
than the average for the twelve months of 
1959. 

Exports of engineering products, includ- 
ing vehicles, have been falling this year, the 
Board of Trade says, the total value for the 
third quarter being only 4 per cent more 
than a year earlier, following increases of 
19 and 6 per cent on a year earlier in the two 
previous quarters. Exports of non-electric 
machinery increased by 12 per cent and 
commercial vehicles by 21 per cent. Exports 
of electric machinery and appliances were 
down by 5 per cent, cars by 10 per cent, air- 
craft by |! per cent and railway vehicles by 
39 per cent. 

Referring to re-exports, the Board of 
Trade says that in the third quarter of this 
year there were substantial shipments of 
rubber to the Soviet Union, and a resump- 
tion of re-exports of copper, after a virtual 
cessation in the first half of the year. Copper 
shipments were, however, little more than a 
third of shipments in the third quarter of 
1959. 


Export Council for Europe 
At a press conference held last 
Thursday the president of the Board of 
Trade, the Rt. Hon. Reginald Maudling, 
announced that he had asked the president 
of the Federation of British Industries, 
Sir William McFadzean, to take the lead in 
bringing about the formation of an export 
council for Europe. Following consultation 
with other national bodies concerned, Sir 
William had agreed to form the council 
Mr. Maudling recalled that the Dollar 
Exports Council was formed when there was 
a need for an export drive to the dollar areas, 
and added that he thought there was now a 
case for a similar organisation to promote 
exports to Europe. Council members are 
to be announced shortly. 


Export Credit Terms 

Addressing the British and Latin 
American Chamber of Commerce last Thurs- 
day, the President of the Board of Trade, the 
Rt. Hon. Reginald Maudling, said that it 
was not in our interests to see a race in credit 
terms developing, hence our consistent sup- 
port of the Berne Union. We must not be 
blind, he continued, to changes in the competi- 
live situation, and we must make every effort 
to see that our own exporters were not left 
at a disadvantage. He had been considering, 
he said, what could be done to help exporters 
of capital goods to maintain their competitive 
position, particularly in certain overseas 
markets. He was thinking particularly, he 
added, of the contracts we should lose in a 
number of countries where the outlook was 
promising but where chronic shortage of 
foreign exchange led to refusal to place 
orders for capital goods without longer 
credit. These terms were being met more and 
more by exporters on the continent of 
Europe, the President added. We could not 
contract out of important markets like these, 
for the sale of capital goods led later to the 
supply of ancillary equipment, spares, re- 
placements, &c., which were often sold for 
cash or on short term credit. 

With this in mind, Mr. Maudling said, 
the Government would be prepared to 
authorise the Export Credits Guarantee 
Department to insure credit on longer terms 
than the normal maximum in particular cases 
where this was necessary to allow a United 
Kingdom exporter to match terms offered by 
a foreign competitor with the backing of an 
export credit guarantee institution or equiv- 
alent official support. Each case, he con- 
tinued, would have to be considered on its 
merits, particularly having regard to the 
action taken by other governments. If we 
were to insure longer term credit it should 
only be where there were strong commercial 
grounds for winning the contracts, and where 
we should in any event have been willing to 
insure the credit on normal terms. The 
policy would not apply, Mr. Maudling said, 
in respect of countries to which we were 
already giving long term financial assistance 
to the limit of our resources, nor did it mean 
that we should be prepared to match credit 
terms guaranteed by other governments as 
part of their assistance to less developed 
countries. 

Mr. Maudling is also the Ministerial head 
of the Export Credits Guarantee Department. 
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Mr. ANprew N. Compe has been appointed chief 
planning engineer of Aeropreen, Ltd. 


Mr. M. D. G. WainwriGut has been appointed 
to the board of L.M.B. Components, Ltd 


Mr. Tom Hannasy has been appointed general 
sales manager of Mine Safety Appliances Company, 
Lid 


Mr. W. T. FrLower, sales 
Meters and Controls, Ltd., has 
deputy managing director. 


director of Bailey 
been appointed 


Worr Exectric Tooxrs, Ltd., has announced the 
appointment of Mr. D. F. Kershaw to the position of 
general manager of its Canadian branch. 


THe Pressey Company, Ltd., announces the 
appointment of Mr. N. L. Lupton, A.F.R.Ae.S., 
as contracts manager of the electronics and equip- 
ment group 
appointed Mr. Q. C 


A. Pearson, 
the Clyde 


Coivittes, Ltd., has 
McMillan, Mr. J. A. H. A. Nicol, Mr 
Mr. T. T. Shepherd as directors of 
Alloy Steel Company, Ltd. 


HENRY HARGREAVES AND Sons, Ltd., has announced 
the retirement of Mr. Cyril F. Morgan its London 
office sales manager. Mr. Fred Ratcliffe has been 
appointed to succeed him 


Mr. H. P. Barker, M.I.E.E., M.1.Mech.E., 
chairman and managing director of Parkinson 
Cowan, Ltd., has been elected chairman of the 
British Institute of Management. 


Mr. A. E. RicHarps has been appointed manag- 
ing director of Universal Matthey Products, Ltd., 


the joint subsidiary company of Universal Oil 
Products Company and Johnson, Matthey and 
Co., Ltd. 

Mr. R. Cooke has been appointed managing 


director of the recently formed British Crane Com- 
pany, Ltd., and has also joined the boaids of Steels 
Engineering Products, Ltd., and F. Taylor and Sons 
(Manchester), Ltd 


Mr. J. D. Dare-Lace, A.M.1.E.E., has been 
appointed sales manager of the radio components 
and special products department, Associated Elec- 


trical Industries, Ltd., radio and electronic com- 
ponents division 
Mr. D. L. Bonnet has been appointed sales 


representative for South Wales, Gloucestershire and 
Somerset for The Hymatic Engineering Company, 
Ltd. He will be responsible for the Hymatic- 
Hydrovane compressor division. 


THe Castro. Group oF COMPANIES announces 
that Mr. N. E. F. Hitchcock has teen appointed 
laboratory manager of the Group’s main research 
establishment at Hayes, Middlesex, in succession to 
the late Mr. P. W. L. Gossling. He is to hold this 
office in addition to that of Group development 
chemist. 


THe Butrertey Company, Ltd., announces that 
following the appointment of Mr. Stanley Castledine 
as general manager of the engineering departments, 
Mr. K. S. Martin has beeen appointed deputy general 
manager of the engineering departments. Mr. lan 
Lees has been appointed manager of the construc- 
tional section of Butterley lronworks. 


Mr. T. A. ATKINSON, managing director of 
Dynamo and Motor Repairs, a member of the Metal 
industries Group, is retiring from full-time employ- 
ment with the company at the end of October. He 
will remain as consultant for a time. Mr. C. E. 
Vincent has been appointed director and general 
manager of Dynamo and Motor Repairs in succession 
to Mr. Atkinson. 


THe Unrrep Street Companies, Ltd., states that 
Mr. Derek L. Lee has been appointed managing 
director of Unisteel Structural (Pty.), Ltd., of Cape 
Town, South Africa. Mr. H. M. Henderson, who 
relinquishes the position of managing director at the 
end of October in order to become director and 
general manager of Workington Iron and Steel 
Company, remains a director of the South African 
company. Mr. K. Paterson, director and general 


manager of United Steel Structural Company, Ltd., 
has been appointed a director of Unisteel Structural 


(Pty.). 


the Central Electricity Generating Board 


GoopyeaR Pumps, Ltd., announces that Mr. N. J 
Fuller has been appointed assistant sales manager 
Mr. J. C. Reid has been appointed the company’s 
representative in Scotland 


TEXAS INSTRUMENTS, Ltd., states that Mr. A. N 
Provost has been appointed managing director in 
succession to Mr. Dudley Saward who has resigned 
as managing director but remains a director. 


Mr. CLaupe LAuRENCE has resigned from the 
board of Laurence, Scott and Electromotors, Ltd., 
after thirty-seven years’ service. His son, Mr. J. A. 
Laurence, has been appointed to the vacancy thus 
created 


Mr. R. L. E. Keates, until recently home sales 
director of Steels Engineering Products, Ltd., only, 
has joined the boards of R. H. Neal and Co., Ltd., 
and F. Taylor and Sons (Manchester), Ltd., and 
now leads the home sales organisation of the three 
companies forming the Steel Group of crane and 
excavator manufacturing companies 


THe Moror GEAR AND ENGINEERING COMPANY, 
Ltd., which joined the Hubbard Group in May this 
year, announces the following changes on its board 
of directors: Mr. H. W. Bailey has been elected 
chairman; Mr. R. T. A. Eley, vice-chairman ; 
Mr. E. S. Hammett, A.M.I.Mech.E., managing 
director ; and Mr. J. H. Powell, A.M.1.E.E., director. 


NASH AND THOMPSON, Ltd., announces the follow- 
ing changes in its personnel : Mr. R. G. Smith has 
been appointed contracts manager and is respon- 
sible for all sub-contract activities of the company ; 
Mr. A. L. Lee has been appointed as sales engineer 
for the Midlands and Northern England; Mr. 
D. H. Yates has joined the company as sales office 
manager in succession to Mr. D. Morris. The 
position of chief inspector has now been filled by 
Mr. A. Ward. 


Business Announcements 


Mr. ALAN S. GILL has retired from the board of 
George Cohen Sons and Co., Ltd., on attaining the 
age of sixty-five, and will practise as an industrial 
consultant. 


British INSULATED CALLENDER’S CaBLes, Ltd., 
announces that the telephone number of its Middles- 
brough branch has been altered to Middlesbrough 
43256-8. 


Mr. C. G. T. Hysiop has retired from the board 
of Birfield, Ltd., upon reaching his seventieth birth- 
day, but will continue to be chairman of three Birfield 
Group companies, the Phosphor Bronze Company, 
Ltd., Kent Alloys, Ltd., and R. Jones and Co., Ltd. 


THE GENERAL ELECTRIC CompPaNy, Ltd., Magnet 
House, Kingsway, London, W.C.2, states that its 
semi-conductor division has acquired a new factory 
with a working space of 600,000 square feet, at 
Reddish, near Manchester. It will be known as 
Broadstone Works. 


GeoRGE COHEN AUSTRALIA SCRAP COMPANY 
PROPRIETARY, Ltd., has been registered in Melbourne 
with a nominal capital of £A.1,000,000. The new 
company will be jointly owned by the George Cohen 
600 Group, Ltd., of London and Tubemakers of 
Australia, Ltd. First directors of the new company 
are Mr. P. W. A. Wood and Mr. R. Gibb. 


R. BLACKeTT CHARLTON AND Co., Ltd., and 
CHARLTON WEDDLE AND Co., Ltd., the Newcastle- 
upon-Tyne firms of valve manufacturers and pipe- 
work engineers, announce that negotiations with 
Crane, Ltd., for their firms to become members of 
the Crane Group of Companies have been terminated. 
The proposed merger will not now take place. Both 
companies will carry on business as previously. 


INTERNATIONAL HARVESTER COMPANY OF GREAT 
BRITAIN, Ltd., and the HAWKER SIDDELEY Group, 
Ltd., announce that the entire output of forage 
harvesters designed and manufactured by Gloster 
Equipment, Ltd., is to be marketed exclusively by 
International Harvester. The machine will, in future, 
be known as the McCormick International Gloster 
Forage Harvester. By mutual agreement between the 
companies concerned. Bamfords, Ltd., Uttoxeter, 
Staffordshire, have ceased to market the Gloster 
forage harvester. 


Australia and India for discussions with the com- 
pany’s licensees and associated companies. 


C. H. JOHNSON (MACHINERY), Ltd., Adswood, 
Stockport, Cheshire, has acquired the entire business 
and premises of the Compressor and Demolition 
Company, Ltd., 70-74, Stewart's Road, Battersea, 
London, S.W.8. Mr. J. S. Mandel retains his position 
as director and manager, and Mr. C. Mandel remains 
in charge of the offices. 


THe BirFigLD Group OF COMPANIES states that its 
headquarters will be located at its new London offices 
at 20, Hiil Street, W.1., from Monday, November 7. 
The new headquarters of Birfield’s automotive 
division will be at Chester Road, Birmingham, and 
the railway division’s headquarters will be at Victoria 
Works, Millhouses, Sheffield, 8, also with effect from 


November 7. In future sales of general engineering 
products will be dealt with by individual Birfield 
companies. 


THE MARCONI INTERNATIONAL MARINE COMMUNI- 
CATION CoMPANY, Ltd., states that the address of its 
registered office has been changed from Marconi 
House, Strand, London, W.C.2, to Marconi House, 
Chelmsford, Essex (telephone, Chelmsford 3221) 
The change in the registered address involves no 
movement of personnel, and the company’s contracts 
division will continue to operate at the Strand 
address, which now becomes English Electric House 
(telephone, Covent Garden 1234). 


Foseco INTERNATIONAL, Ltd., Long Acre, Nechells, 
Birmingham, states that the two principal controlling 
companies of the Foseco Group have announced 
changes in name. The holding company, hitherto 
known as Foundry Services Holdings, Ltd., and in 
which the controlling interest is held by a public 
company, Minerals Separations, Ltd., becomes 
Foseco Holdings, Ltd., and the managing company, 
hitherto known as Foundry Services International, 
Ltd., becomes Foseco International, Ltd. 


Voxes, Ltd., has changed its name to Vokes Group, 
Ltd., and a new subsidiary company Vokes, Ltd., has 
been incorporated to take over the business and 
trading of Vokes, Ltd., as previously. The board of 
Vokes Group, Ltd., remains as before. The board 
of the new operating subsidiary is: Sir lan Stewart- 
Richardson, chairman ; Mr. H. F. Osborne, vice- 
chairman and managing director; Mr. C. E. M. 
Hardie, Mr. D. F. Ringe, general manager ; Mr. J 
Phillips, secretary ; Mr. A. E. Queening, assistant 
secretary. 


Contracts 


The Central Electricity Generating Board has 
placed contracts during the past month for power 
stations, transmission lines and transforming stations, 
amounting in the aggregate to £4,652,000. The prin- 
cipal contracts include : Thorpe Marsh power station, 
aluminium wall cladding (Freeman Morrison, Ltd.), 
structural steelwork for turbine house and boiler- 
house for No. 2 unit set (Alex Findlay and Co., 
Ltd.) ; Trawsfynydd nuclear power station, 275kV 
and multicore cables and accessories (Pirelli-General 
Cable Works, Ltd.); Blyth “B™ power station, 
coal handling plant (Birtley Engineering, Ltd.) ; 
West Thurrock power station, chimney for Nos. 3 
and 4 boilers (Tileman and Co., Ltd.), 3-3kV switch- 
gear extension for units Nos. 3 and 4 (The English 
Electric Company. Ltd.) ; Bankside power station, 
one 136MVA generator transformer (Associated 
Electrical Industries, Ltd.); Richborough power 
station, structural steelwork for units | and 2 (Daw- 
nays, Ltd.) ; Barking “C™ power station, 132kV, 


3500MVA switchgear (A. Reyrolle and Co., Ltd.) ; 
Barking substation, four I80MVA, 275 /132kV 
transformers (Ferranti, Ltd.); Northfleet power 


station and substations, 132kV, 3500MVA switchgear 
(The English Electric Co., Ltd.); Bustleholm 
substation, 275kV and 132kV switchgear (Associated 
Electrical Industries, Ltd.) ; Kingston-Chessington, 
132kV and auxiliary cables (British Insulated 
Callender’s Cables, Ltd.); Iver-West Weybridge, 
132kV cables at London Airport (British Insulated 
Callender’s Cables, Ltd.). 


Death 


As we were going to press we heard with regret of 
the death of Mr. Harry Ferguson the farm tractor 
pioneer. 
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by Our Continental Editor 





Great Saint Bernhard Road Tunnel 


No. 


In our issues for September \6 and 23 we gave an account of the construction of the 
Mont Blanc road tunnel which will connect the Aosta valley with the valley of 


Chamonix. 


A second all-year-round road connection across the Alps will be 


available between Aosta and Martigny when the Great St. Bernhard tunnel is 


completed, probably early in 1962. 


This joint Swiss-Italian enterprise is based 


on a different technical approach from the 11-6km-long Mont Blanc tunnel. 
It involves a much shorter tunnel of only 5-8km length, but situated about 600m 


higher at 1900m above sea level. 


winter, the access roads on either side will be covered. 


In order to keep the route open during the 


These roads extend from 


Bourg-Saint-Pierre (1640m sea level) to the Swiss adit, a distance of 5-5km, 
and from above St. Oyen (1500m sea level) to the Italian adit, a distance of 


10-35km. 


The present article describes the scheme and some aspects of the 


construction work now in full progress. 


HE Great Saint Bernhard Pass, situated 

between Aosta and Martigny and 2470m 
above sea level, forms one of the major lines of 
communication across the Central Alps. Even 
the Gauls used a track across the mountains 
there, and this was enlarged by the Romans 
into a military road 3-7m wide and partly paved. 
In the Middle Ages the pass constituted the most 
important connection between Italy and Northern 
and Western Europe. Later it was neglected on 
account of the better facilities available on other 
routes. It has the advantages of comparatively 
short and not too difficult approaches from the 
valleys on either side, and a moderate height. 
However, occasional snowfalls occur at such 
heights even in the summer, and between October 
and March or even May, all roads across the Alps 
from the Col du Montgenévre near Briancgon 
to the Julier Pass in the Grisons are usually 
blocked by snow. During this period, road 
vehicles have to be ferried through the Mont 
Cenis, Simplon, or Gotthard rail tunnels. The 
carrying capacity of these tunnels is beginning 
to reach their limit, and for this reason alone it 
has been felt for some time that additional, all- 
the-year-round connections in the form of road 
tunnels must be provided if the growth of Alpine 
road traffic was not to be seriously hampered. 

Two projects which had been under con- 
sideration, on and off, for over 100 years—at 
one time as railway tunnels, more recently as 
road tunnels—are now in process of realisation ; 
the tunnel under the Mont Blanc and the Great 
St. Bernhard tunnel. 

Of the two, the Great St. Bernhard is claimed 
to be cheaper to build and operate, and to con- 
stitute a shorter connection between various 
important centres, thus : 


via va 
Gt. St. Bernard Mont Blanc 
Milan-Strasbourg 636km 663km 
Genoa-Strasbourg 69Skm 722km 
Milan- Paris 838km 850km 
Genoa-Paris 897km 909km 


While these figures slightly favour the Great 
St. Bernhard route, it is clear that to a large 
extent the two tunnels will be in competition 
Nevertheless, their respective sponsors evidently 
feel confident of being able to attract a volume of 
traffic which will make both tunnels profitable. 
It is of interest to note here that the Great St. 
Bernhard tunnel has been designed for an annual 
traffic of 290,000 vehicles, and a maximum 
traffic rate of 250, and short-peak traffic rate of 
500 vehicles per hour. 

The capacity and cost of a road tunnel are to a 
great extent determined by the amount of 
ventilation installed, and in the case of either of 
these two tunnels, undoubtedly the capacity 


could be increased still further by putting in 
additional 


ventilators. As we shall see, the 





Great St. Bernhard tunnel is very favourably 
placed in this respect; its shorter length, in 
itself means a saving in ventilation plant, and 
the low overburden make possible the con- 
struction of intermediate airshafts, of which 
there will be two, with resultant further savings 
with respect to the machinery required. More- 
over, on the Swiss side there is cheap hydro- 
electric power available to drive the fans and to 
provide lighting. 

Although Switzerland has a small financial 
share in the Mont Blanc tunnel (which is of 
importance particularly for the city of Geneva) 
the country’s main interest is in the Great St. 
Bernhard scheme which besides further stimulat- 
ing tourist and long-distance traffic in general, is 
felt to provide a short access route to the Mediter- 
ranean ports of Genoa and Savona. These were 
the main points through which provisions 
reached Switzerland during the last war, and 
there is obviously a strategic interest to supple- 
ment the vulnerable existing rail links with these 
ports by a road connection. The tunnel will 
also carry an oil pipeline from Genoa, and will 
thus play a part in supplying fuel to Switzerland 
and beyond. 


HISTORY 


Already Toepfer in 1839 mentioned the idea 
of a tunnel in the region of the Great St. Bern- 
hard, and in 1850 work on a road tunnel accord- 
ing to Gualini’s project, was actually commenced 
but had to be abandoned for lack of funds. 
This tunnel was to have passed under the Col de 
Menouve, slightly to the east of the Great St. 
Bernhard. Situated at 2320m above sea level, 
it was to have been 2250m long. Another 
scheme, by Lefévre and Dordaz, dates from 
1873. The tunnel in this case was to serve a 
projected railway between Martigny and Aosta, 
and was to have been sited at 1815m above sea 
level and to have been 5800m long. In 1884 
Vauthéleret published a plan for a 9500m-long 
tunnel under the Pass, traversing the mountain 
at a height of 1620m above sea level. More 
recent schemes were concerned with tunnels 
under the Col Ferret, to the west of the Great 
St. Bernhard. All these tunnels were intended 
to connect the Aosta valley with Martigny in 
the Valais, as was also the aim of the projects of 
Chauvie (1936), and of Jelmoni. 

All these tunnels were based on the idea of 
piercing the mountain at a low level so as to 
avoid approaches excessively exposed to snow. 
Such tunnels are necessarily rather long, and so 
in the case of road tunnels threatened to be 
doubly expensive ; not only has the section got 
to be bigger in order to accommodate larger 
air ducts, but the size and power consumption 
of the fans also rises substantially with length. 





The scheme eventually adopted for the Great 
St. Bernhard must be considered ingenious as it 
avoids the need for a long tunnel by siting it at 
a comparatively high sea level of about 1900m, 
yet circumvents the snow problems by providing 
covered access roads on both sides above 
approximately 1500 and 1610m sea level respec- 


tively. While the total length of the road is 
21-65km, the tunnel itself is only 5-8km 
long. 


The new Great St. Bernhard road will shorten 
from 80km to about 70km the distance between 
Martigny (477m sea level) and Aosta (580m 
sea level) which is 43km in a direct line. 

The lower construction and operating cost of 
the Great St. Bernhard tunnel, as compared 
with the Mont Blanc, will be reflected in smaller 
toll charges. This, however, is to some extent 
offset by the extra fuel consumed to reach the 
highest point which lies 544m above the highest 
point of the Mont Blanc tunnel (the Entréves 
adit at 1381m sea level). 

With this proviso in mind, comparison may 
be made of the proposed toll charges for both 
tunnels : 


Gt. St Mont 
Bernhard Blanc 
(Swiss francs) 
Passengers (excluding driver), each 1: 30-1-70 6-00 
Goods and luggage, each 50 kg 0: 16-0-18 0-50 
Vehicles 
Motor-cycle 1: 50-1-70 3-00 
Cars up to 10 hp bd $-00.5-75 8-00 
Cars up to 10-15 h.p 8 -00-9.20 12:00 
Cars over 15 h.p 1200-13-80 15-00 
Buses up to forty passengers 13-00-15-00 25:00 
Buses over forty passengers 14-00-16-00 30-09 
* cf. rail charges Mont Cenis 25°50 (L.3640) Simplon 


38-00 ; Gotthard 26:00 


As regards the cost of construction, the Stresa 
Agreement of October 26, 1957, provided that 
either concessionary company will pay for its 
own section. On the Swiss side, this means the 
access road from Bourg-Saint-Pierre up to and 
including the central ventilating shaft of the 
tunnel. Since, however, the existing road will 
have to be re-sited anyway as it will be drowned 
by the Toules reservoir, it was decided that the 
Canton of Valais should meet the expense of the 
road, the usual subsidies being granted by the 
Confederation. The concessionary company is 
to pay only for the covering superstructure 
which for a length of 5-23km and a width of 
7m—as projected in 1957—had been estimated 
to cost 6-63 million Swiss francs. The cost of 
construction of a tunnel section 2927m long, 
with two ventilation shafts and all equipment 
and machinery to permit a traffic of 250 vehicles 
per hour was put at 19-8 million francs, so that 
with overheads to the amount of 2-5 million, 
the projected cost of the Swiss section was, in 
round figures, 29,000,000 francs. The overall 
cost of the Italian section was estimated at 
L.6000 million. 

For the Swiss side only, annual running costs 
are estimated to amount to 0-33 million, and 
financial charges to 1-11 million, making a total 
of 1-44 million Swiss francs per annum for 
operating this part of the road and tunnel. 


TRAFFIC STUDIES 


Preliminary work included an investigation 
into the prospective traffic volume which was 
carried out by the Fiat Company, Turin. This 
research based itself upon the numbers of cars 
ferried through the St. Gotthard and Simplon 
rail tunnels (106,000 and 123,000 respectively in 
1957), and the amount of use of the present 
road over the Great St. Bernhard pass. This 
increased from 41,000 in 1956 to 71,000 in 1957 
and 99,000 in June to October of 1958. Accord- 
inly, on the basis of the forthcoming technical 
improvements and an annual increase of 10 per 
cent, the experts forecast a total of 290,000 
vehicles for 1961, the earliest date by which the 
tunnel was expected to be ready. 
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TIMETABLE 


On the Italian side, work at the adit began in 
January, 1959, and on the top section of the 
access road later in the spring of that year. The 
lower part of the access road has been under 
construction since this spring (at this altitude 
work above ground is limited to the period 
May-October). 

On the Swiss side the tunnel had reached a 
length of 400m by November, 1959, and about 
1500m by the beginning of August, 1961. The 
breakthrough is expected for August, 1961, and 
the whole should be in service early the following 
year. 


GEOLOGY 


A survey was carried out by Professor Oulian- 
off, of the University of Lausanne. The main 
conclusions were that over most of the length of 
the tunnel the rock consists of mica schists, 
generally homogeneous and compact and with 
only a few weaker layers interspersed, including 
bands of amphibolite 2m to 5m thick. The 
Strata lie in a direction between North-South 
and North by 10 deg. East ; they dip 50 deg. to 
55 deg. towards the East. On the Italian side, 
the rock for the first few hundred metres is of 
poor quality, comprising after a thin layer of 
moraine, carboniferous schists of a very friable 
nature. This zone was investigated by Professor 
L. Peretti of Turin. 


TUNNEL 
Our illustration (Fig. 1) shows the Great St. 
Bernhard tunnel in sectional elevation. In plan, 
the tunnel follows a straight line from the north- 
ern adit to the central airshaft, at first in a 
southerly direction, then bends slightly towards 
the west (by 6-85 deg.) and continues again in 








Between the northern end at 1915-2m sea 
level and the highest point at 1923-92m sea level, 
a distance of 2934-5m, the gradient is three per 
thousand. The tunnel then falls away with a 
gradient of 16-87 per thousand, towards the 
Italian adit 2893-60m away and at 1875m sea 
level. 

The Swiss adit is situated near the Cantine 
d’En Haut, just off the existing road which sub- 
sequently crosses the line of the tunnel at several 
points as shown in Fig. 1. The maximum 
thickness of the overburden occurs near the 
frontier and amounts to approximately 760m. 
On account of the moderate overburden over 
the Swiss section it was found practicable to sink 
two air shafts which considerably ease the venti- 
lation problems. These shafts lie with their 
axes slightly to either side of the line of the tunnel. 
The first is 1475m from the northern adit and 
has a depth of 200m and an internal diameter 
of 4:5m, corresponding to a section of 15-9 
square metres. The second is situated at the 
highest point of the tunnel and is 358m deep, 
with a cross section of 17-4 square metres. 
This structure forms the end of the Swiss section. 

The section of the tunnel (Figs. 2 and 3) is 
governed in the first instance by the required 
clear width and height of the roadway, amount- 
ing to 7-5m and 4-55m respectively, with 25cm 
high raised footwalks 88cm wide (73cm in the 
Italian section) on either side of the roadway. 
The section is a horseshoe shape of 62-8 square 
metres net on the Swiss side and slightly more 
on the Italian side. From this a portion under 
the vault is partitioned off by a_ horizontal 
ceiling of reinforced concrete, and sub-divided 
into three compartments. The two outer ones 
serve as ducts for fresh air while the central 
compartment is used to return the contaminated 
air. 

The system of ventilation is the transversal. 




















At each of three points, fans will deliver 150 
cumecs into the tunnel. At the northern adit 
75 cumecs of stale air will be exhausted and a 
further 225 cumecs will be exhausted at the 
central airshaft. It will be seen from Fig. 1 that the 
airflow in the ventilating ducts is twice as great 
in the Italian section as in the Swiss. For 
that reason the Italian tunnel section is being built 
somewhat higher, to give a combined duct 
section of 15-76 square metres, compared with 
9-60 square metres on the Swiss side. 

The total fan horsepower to circulate 300 
cumecs amounts to 1740 h.p. This figure for the 
air volume is based on a maximum permis- 
sible carbon monoxide concentration of 200 
parts per million and a peak traffic of over 
500 vehicles per hour. 

Fresh air from the outer overhead air-ducts is 
conveyed down to pavement level through 
channels in the concrete, and blown horizontally 
towards the centre. Contaminated air is with- 
drawn through ports into the central overhead 
compartment and exhausted. It will be noted 
that the partitions diverge from the point of 
admission of fresh air towards the point of 
exhaust. 

The roadway on the Italian section consists 
of a 20cm thick base of concrete (250 kg of 
cement, grade “* 500,” per cubic metre). On this 
is placed an 8cm thick slab of reinforced con- 
crete, with 300 kg cement (grade “ 680") per 
cubic metre. In the centre is a concrete-lined 
trench for the oil pipeline covered by a 12cm slab. 
Water from the road and from outside the tunnel 
lining will collect in channels under the raised 
pavements where there will also be installed 
water mains for feeding hydrants. 

The tunnel lining will be not less than 25cm 
thick, in general 30cm, and will consist of 
concrete with 250 kg of cement, grade ** 500,” per 
cubic metre. Where necessary an inverted arch 
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Fig. 1—Sectional elevation of Great St. Bernhard road tunnel 
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DRAINAGE 


ITALIAN SECTION 


Between January, 1959, and the first week of 
August, 1960, the tunnel advanced to 963m. 
Some 580m had reached full section of 74 square 
metres of which about 500m had also been lined. 
A further 20m ahead of the full section had been 
excavated over the top half only (30 square 
metres) and the remainder had been driven as 
a pilot tunnel. Because of the brittleness of the 
rock, which consists of carboniferous schists, 
the work is dangerous and time-consuming. It 
is not possible to excavate in full section, as 
will be done when the solid gneiss is reached. 
Instead, a pilot tunnel has to be driven which is 
then gradually enlarged. 

The pilot tunnel has a trapezoidal section of 
8 square metres and is 2-8m high and 1 -3m wide, 
tapering towards the top. Because of the small- 
ness of this section no supports are necessary to 
shore it up. A rate of advance of 12m per 
day is achieved. 

The enlargement is carried out in the follow- 
ing manner : over a length of 12m to 15m, the 
curved roof section is excavated down to the 
level of the floor of the pilot tunnel. About 6m 
per day are excavated in this fashion and imme- 
diately shored up by heavy timber props radiat- 
ing from the line of the bottom corners of the 
pilot section. The props are replaced section by 
section by lattice steel arches placed at Im 
centres which support 2m long steel shutter 
panels. Each arch is formed by three sections 
of 60 deg. each, bolted end to end. Where 
necessary, timber props are placed between the 
steel arches and the rock ; these are subsequently 
drowned in the concrete. The concrete lining is 
carried up on each side one day, and the coping 
section placed the next day. Concrete for this 
work contains 250 kg per cubic metre of cement 
of grade “ AF680,” a rapid-hardening cement 
with a setting time of twenty hours (and inci- 
dentally, resistant to sulphates, although this 
property is not important here). 

After ten days, the shuttering is struck. A 
trench with sloping sides is then excavated over a 
length of 50m, down to the bottom of the tunnel, 
at the rate of 15m per day. The trench is then 
widened towards one side to the full section. 
This operation is carried out over a length of 
4m at a time which can be done by a team of 
four men in a day. The tunnel is at once sup- 
ported on that side by placing the concrete 
lining, after which the opposite side is widened 
over a 4m length. Finally, the invert arch is 
cast. Originally the arch was cast in Im wide 
sections, 0-4m thick, spaced at 3m centres, but 
more recently a continuous invert was placed. 

Heavy steel arches are used to support the 
full-section tunnel lining and these are left in 
position until the lining has fully hardened and 
any voids at the back have been carefully 
injected. These arches have a horseshoe shape 
corresponding to the section, strengthened by a 
horizontal strut with additional bracing where 
the strut is attached. On top of the strut is 
placed the shuttering for the ceiling slab which 
divides the traffic space from the air ducts. 





Under the invert arch a 50cm diameter drain 
encased in concrete is being installed. Low 
concrete walls are constructed on the floor on 
either side of the centre, the space between being 
intended for the oil pipeline. The sides are 
built up with rockfill and covered over with a 
20cm thick foundation slab for the roadway. 
The concrete for this contains 250 kg per cubic 
metre of grade “500” cement, a pozzolanic 
cement with a forty-hour setting time, par- 
ticularly resistant to water attack. The top 
course consists of an 8cm thick mesh-reinforced 
in situ slab of concrete with 300 kg concrete of 
grade “680” per cubic metre. The central 
pipe culvert is covered over with 12cm thick 
precast concrete slabs. Precast elements are 
also used for the curbs which stand 25cm above 
the road surface, and for the pavement slabs. 

It should be mentioned that all removal of 
debris is by means of dumper trucks. Driiling 
equipment comprises about twenty Atlas Copco 
* Tiger *’ rockdrills with Sandvik “* Coromant” 
drill steels. 


Swiss SECTION 


By contrast with the Italian side, in the Swiss 
section of the tunnel good rock was encountered 
almost immediately, so that the excavation 
could at once be carried out over the full section. 
However, the disadvantageous direction of the 
strata, which lie at a steep angle approximately 
along the line of the tunnel, reduces the effec- 
tiveness of the explosive. With three rounds 
every twenty-four hours, advances of 5m to 
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7-5m, exceptionally 9m, are achieved per day. 
By the beginning of November, 1959, an advance 
of 400m had been achieved, and nine months 
later the 1500m mark was reached. A pilot 
tunnel is driven ahead of the main tunnel, for 
which thirty shots requiring about 90kg of 
explosive are used which are grouped around a 
central, uncharged hole of Scm to 7cm diameter 
which serves to facilitate breakout. 

The full section is subsequently blasted out 
and this needs ninety to 100 shots, with 170 kg 
to 200 kg of explosive for holes of 3-2m to 
3-5m deep. 

Until recently the shotholes were drilled 
this depth but this figure is being increased 
to 4-5m. Most of the holes are grouped 
around an uncharged central hole of Scm to 
7cm diameter and these are angled inwards 
at about 20 deg. The circumference of the 
section is broken out by shots for which the 
holes are drilled parallel to the wall. 

In conformity with regulations in force in the 
Canton of Valais, the shots may not be fired 
directly by electricity, but a slow-burning fuse 
must be interposed, which may be electrically 
ignited in the absence of thunderstorms and 
with an overburden exceeding 200m. 

The drills in use are an “SIG” pattern 
(weight, 22 kg), equipped with pneumatic pusher 
legs (not self-retracting). The steels are of 
Swedish manufacture (“Seco” and “ Sand- 
viken ”’). 

Drilling is carried out from a 20-ton rail- 
mounted electrically-driven jumbo with two 
platforms of which the lower one can be moved 
up or down hydraulically. Again in conformity 
with Cantonal legislation, all equipment in the 
tunnel must be electric. Machinery at the face 
comprises a 1 cubic metre Allis-Chalmers power 
shovel, a Landsverk excavator with 900-litre 
shovel, and a small loader with 200-litre bucket 
for use in the pilot tunnel where it remains 
permanently while the other machines and the 
jumbo are withdrawn before a round is fired. 

Mucking out is done by a band conveyor 
(also electrically driven). The loading station 
incorporates a pre-crusher which crushes the 
rock to a maximum size of 60mm by 300mm. 

Behind the working face, face bolting is carried 
out immediately and on a generous scale, as an 
obvious safety precaution for which also addi- 
tional payment is allowed. This operation is 
carried out partly from the main drilling jumbo 
and partly from a second, similar jumbo work- 
ing some way in the rear which also facilitates 
the cleaning up and trimming of the section, and 
subsequent application of “ Torkrete ” (sprayed- 
on cement mortar). 

A third, less elaborate mobile stage is available 
for use by carpenters. 

No steel support arches are necessary. 

(To be continued) 
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Fig. 3—Typical cross 
section (Italian side) 
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Welding and Machining by Electron- 
Beam Bombardment 


HE Hamilton Standard Division .of the 

United Aircraft Corporation, Windsor Locks, 
Connecticut, recently commenced the manufac- 
ture and sale in North America of the Hamilton- 
Zeiss electron beam equipment, which is based 
on the original process developed by the Carl 
Zeiss Foundation, of Oberkochen, Western 
Germany. Essentially the process consists of 
the generation of a beam in an electron gun. 
The beam is accelerated from S50kV to 150kV, 
and the present machines have a maximum 
power of 2kW. By stabilisation and accurate 
electrical controls, the beam setting can be 
adjusted and maintained to obtain excellent 
reproducibility of operations. The electron 
beam is also subject to pulse control so that 
short intervals of instantaneous power up to 
2kW can be generated, but with low average 
power. The beam is carefully aligned and 
passes through a diaphragm, after which it is 
focused on the workpiece by an electromagnetic 
lens. When the beam impinges on the work- 
piece it has a diameter of less than 0-020in, 
which results in a very high power density—at 
times equal to 10,000kW per square inch. 

The kinetic energy of electrons is converted 
into thermal energy with practically no loss. 
This thermal energy can be used for melting, 
for welding or for evaporation in drilling or 
machining operations or for any other thermic 
treatment. The high concentration of thermal 
energy for short periods of time permits local 
heating of the material to very high tempera- 
tures with practically no effect on the adjoining 
material. Welds have been made in steel, 
tungsten, molybdenum and other metals which 
show no change in the crystal structure outside 
of the weld area itself. Thus it is possible to 
obtain a very high effectiveness from the process 
without ‘undesirable thermal effects on the 
material adjoining the work area. The opera- 
tion is carried out in a vacuum chamber with a 
vacuum of about 0-1 micron Hg. The machine 
has a built-in deflector system which enables the 
beam to follow a desired pattern over an area 
of about 0-25in by 0-25in without the movement 
of the workpiece. For operation over larger 
areas the table upon which the workpiece rests 
can be moved manually or automatically. 

A standard 2kW welder is now available. 
The standard vacuum chamber permits welds to 
be made with a maximum length of 8in. How- 
ever, special chambers can be provided for 
longer lengths. Some are in operation which 
permit the welding of pieces as long as 7ft. 
A vacuum chamber for the welding of pieces 
20ft long is now being designed. With the 2kW 
welder, stainless steel in excess of in thick has 
been successfully welded, in some cases, with a 
width of weld less than one-tenth of the depth of 
penetration. Welding in a vacuum ensures a 
high purity of the weld and the adjoining metal 
because there is not the usual contamination of 
the weld which results from welding in air or 
in a gas atmosphere. The impurities in the metal 
tend to boil to the surface and to be evaporated 
or ejected from the weld. This operation results 
in a high strength of the welds which, in some 
cases, is as strong as the metal being welded. 
Butt welds without a filler can be made without 
chamfering or machining the butt ends if a 
reasonably close fit is used. If there is not a 
close fit, the weld can be made by deflecting the 


beam transversely over the seam or by using a 
filler wire. 

Excellent results have been obtained in weld- 
ing metals highly sensitive to contamination, 
such as zirconium, titanium and alloys with 
volatile components subject to change in compo- 
sition such as zirconium with tin or steel alloys 
containing aluminium. Metals which have a 
tendency to large crystal growth such as tungsten 
and molybdenum can be readily welded without 
any increase in the crystal growth in the adjoin- 
ing area and little, if any, change in the crystal 
size in the weld area itself. “‘ T ’-joints can be 


Fig. 1—‘* T *’-joints and butt joints in jin thick stain- 
less steel face plates of an aircraft honeycomb structure 
produced on a 2kW electron beam welder 


welded through the cover of the * T ” or under- 
neath the cover (Figs. 1 and 2). Lap joints can be 
welded from one side. Metals of different thick- 
nesses can very easily be welded from either the 
thin or the thick metal side. 

Two versions of electron-beam drilling and 
machining units are also now available. An 
automatic machine for drilling of jewel bearings 
is in production. This machine permits the 
drilling of one instrument stone every six seconds, 
and this rate will be materially increased soon. 
Machines for the drilling of spinnerets with 
circular or profile shape holes are now in pro- 
duction. These machines are equipped with 
relay or magnetic tape controls so that holes 
of every possible shape can be drilled rapidly 
and accurately. The beam for such operations 
has a diameter of 0-000Sin which is swept across 
the desired area by a deflector system. Another 
method of control consists of the use of a closed- 
loop television circuit which operates the 
deflector instead of a picture tube. 


The machine can also be used for the cutting 
of exceedingly small paths in resistors or the 
drilling of ferritic materials or for transistors, 
spray masks and for the manufacture of other 
electronic elements. When machining brittle 
materials such as refractories or semi-conductors 
the workpiece can be preheated by the use of a 
second electron beam. All machining is done 
in a vacuum. When large numbers of small 
pieces are to be handled they are automatically 


Fig. 2—Close-up view of ** T”’ electron beam weld 
with 7 deg. beam inclination 


positioned to the beam. The process can be 
observed through a stereo microscope which is 
built into the machine. The properties of the 
material to be machined do not seem to be a 
limitation to the use of the process 


WELDING EQUIPMENT 


2kW electron-beam welding machine is 
in Fig. 3 on page 739 The electron 
beam generating equipment comprises the 
following units (a) The electron beam gun, 
which consists of a d.c. and impulse-controlled 
tele-focus triode system. It has an incandescent 
tungsten wire cathode with a negative high voltage 
potential. The anode and the housing of the 
equipment, as well as the workpiece, are at 
earth potential. The special form of the elec- 
trodes in the accelerating system generates a 
favourable current density for welding at an 
adequate focal length. The accelerating voltage 
range is 25kV to I50kV, stepless, and the 
electron beam current range is 0 to 20mA, 
stepless. (6) The electromagnetic adjusting 
system for aligning of the electron beam. (c) The 
electromagnetic lens with stepless adjustment 
of the focal length. The lens has a built-in 
observation stereo-microscope for visual control 
of the electron beam welding cross section and 
of the welding process. The observation field of 
the microscope is concentric to the electron beam 
(d) The electro-magnetic deflection system for an 
oscillating movement of the electron beam 
transversely and longitudinally to the weld, 
which also guides the electron beam along the 
seam to be welded. (e) A d.c. high-voltage 
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Fig. 3—Hamilton-Zeiss 2kW electron beam welding machine installed at an 


American aircraft factory 


generator operating at 220V, single phase, with 
stepless variation between 25kV and 150kV and 
for current up to 20mA. (f) An auxiliary voltage 
equipment for the generation of the control 
voltages on cathode potential. (g) An electronic 


stabilised current generator for the electro- 
magnetic optical systems. 
The vacuum equipment comprises an oil 


diffusion pump and a mechanical pump arranged 
in the normal manner. The main valve is hand- 
controlled and the other valves are controlled 
electromagnetically. The normal pump time 
amounts to ten minutes to fifteen minutes. The 
normal working pressure is at | by 10-*mm Hg. 
The vacuum is controlled by a thermistor system 
which is changeable from coarse to fine measure- 
ing. Disconnection of the vacuum control is not 
required if the vacuum chamber is to be filled 
with air. 

The standard equipment of the machine is a 
vacuum chamber of 15in by 12in by 8in size with 
two main openings opposite each other (Fig. 4). 
There are five observation windows. Adequate 
means for the electrical and the mechanical control 
of the operation inside the vacuum chamber are 
provided. It is possible to extend the vacuum 
chamber by attaching elongation tubes to the 
main openings, thus permitting longer work- 
pieces to be introduced into the chamber. A 
cross table with movement in the X and Y 
direction is provided for the support of the work- 
piece. The movement can be controlled- by hand 
during operation. The Y direction can be 
connected to a motor drive whose speed is 
steplessly variable from 0 to 30in per minute. 

By means of end switches it is possible to 
finish or to reverse the movement of the work- 
piece automatically. The entire machine is 
electrically grounded and shielded against X-rays 
beyond Government regulations. Interlocks to 
de-energise high voltage and auxiliary voltages 
and over-load relays and circuit breakers are 
provided for safety. Extensions for the vacuum 
chamber and specialised movements for the 
workpiece can be supplied. It is also possible 
to provide automatic control for the welding 
operation. Large vacuum chambers of any shape, 
together with adequate vacuum pumps and 
controls to apply electron beam welding for large 
sections for manufacturing operations, can be 
supplied. 

The equipment requires 5kW of electric power 
at 220V, single phase, and approximately two 
quarts per minute of cooling water. The area 


required for installation is approximately 80 
square feet. 


It is possible to install the high- 


voltage generator and auxiliary voltage generator, 
together with the mechanical pump, at a greater 
distance from the machine. In this case it is 
possible to reduce the area required for the 
standard machine to approximately 50 square 
feet. The maximum height of the equipment is 
8ft 6in. 

The most significant aspect of electron-beam 
welding is that it operates in a vacuum and 
therefore practically eliminates contamination. 
The contamination is under control and is 
determined solely by the degree of evacuation of 
the welding chamber, which, in turn, is related 
to the integrity, cleanliness and capacity of the 
vacuum system. The vacuums currently obtain- 
able with industrial production equipment are 
quite suitable for the process. At these vacuums, 
the impurity level in the chamber is from 0-1 
to 0-01 p.p.m., a degree of purity superior to 
that achievable under the best laboratory 
conditions with argon or helium atmosphere. 
In addition, as there is no electrode in the weld 
zone, another troublesome source of contami- 
nation is eliminated. All the heating is done by 
the beam of electrons, which originates at some 
distance from the weld. One incidental benefit 
of the vacuum process is a significant cost saving 
due to the elimination of the shielding gases. 
Another one is the obvious advantage in fabri- 
cating closures for evacuated nuclear-core com- 
ponents : the evacuation is performed as part of 
the welding process. On the other hand, the 
process does have certain disadvantages. Elec- 
tron-beam devices operating above 15kV produce 
X-radiation, so that the operator must be 
protected by a properly constructed lead shield 
of adequate thickness. Furthermore, the 
electronic Circuits are more complex than those 
of conventional welding equipment. Therefore, 
electron-beam welding demands a higher degree 
of skill and training in both operators and 
maintenance personnel. 


ELECTRON-BEAM GENERATION 


As shown in the diagram, (Fig. 5) the 
electron-beam forming column of the Hamilton- 
Zeiss welder consists of unitised components 
stacked one on the other. The entire assembly is 
readily demountable from the welding chamber 
and disassembled. At the top of the column is 
the electron-gun assembly, composed of a 
tungsten wire filament and a stainless steel 
beam-forming cup mounted on one end of a long 
ceramic electrical insulator. The filament is 
about 0-008in in diameter and is either a coil 
of four loops or a single wire bent at a 25 deg. 


739 


Fig. 4—Standard vacuum chamber with observation windows and cross table 
to support the workpiece 


included angle. The four-loop filament gives a 
higher beam current at a larger focal-spot size. 
The beam-forming cup may be either of two 
designs. One, the Steigerwald cup, concentrates 
the electron beam at a relatively long distance 
(196in) below the gun for welding without 
additional focusing. The other, the Rogowski 
cup, employs a secondary electromagnetic 
system to focus the electron beam for welding. 
In operation, the filament emits a cloud of 
electrons when it is heated by an appropriate 
current to approximately 4000 deg. Fah. The 
beam-forming cup, insulated electrically from 
the filament, is maintained at from 0 to 1000V, 
d.c. negative, with respect to the filament. The 
electrostatic field generated by this potential 
shapes and focuses the cloud of electrons and 
limits the number reaching the workpiece. 

Next in line, 1-8in below the electron-gun 
assembly, is a highly polished anode disc, | -4in 
in diameter with a 0-6in diameter hole in the 
centre. Then, a tungsten diaphragm with a 
centrally iocated hole is positioned just below 
the anode plate and just above eight electro- 
magnetic coils. The electrons produced by the 
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Fig. 5—Diagram of electron beam forming column, 
with Rogowski cup 
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gun assembly are accelerated toward the work- 
piece by the high potential maintained between 
the filament and the anode plate, which is at 
earth potential. Velocities of the order of 
100,000 miles per second are obtained at opera- 
ting potentials up to 100kV. The tungsten 
diaphragm limits the beam to the high-intensity 
distribution of electrons at the centre of the 


electron beam. The electromagnetic coils align , 


the beam. A second tungsten diaphragm is 
mounted below the beam aligning coils and can 
be moved manually in two horizontal directions. 
This diaphragm protects the lower segments of 
the column from inadvertent damage in case the 
electron beam is misaligned. 

The viewing system employed depends upon 
the mode of operation—specifically, upon which 
electron-beam-forming cup is used. The 
Rogowski cup with its secondary electromagnetic 
focusing lens requires a stereoscopic binocular 
microscope, which gives magnifications up to 
twenty times. With the Steigerwald electron gun, 
the operation can be observed through a viewing 
port with the help of a mirror mounted inside 
the column. Both viewing systems are suitably 
filtered, of course, to eliminate harmful ultraviolet 
radiation. The secondary focusing device for the 
Rogowski electron gun is similar in construction 
to the electromagentic lens of an electromagnetic 
electron microscope. It re-focuses the focal spot 
to obtain the desired concentration of electrons 
at the surface of the workpiece. The lens is 
operated with a variable d.c. voltage, and can 
raise and lower the focal spot approximately lin 
for any given beam voltage. It also focuses the 
electron beam at the same distance below the lens 
for different operating beam voltages. 

Below the magnetic lens—or in the case of the 
Steigerwald electron beam, below the direct 
viewing mirror—four electromagnetic coils are 
situated horizontally at 90 deg. to each other. 
With mutually opposed coils, the focused electron 
beam may be deflected at 60 c/s over a } square 
inch area of the workpiece. By impressing a d.c. 
voltage across these same coils the operator can 
deflect the beam to follow a weld seam. The 
assembled electron-beam-forming column is 
mounted atop a cylindrical chamber in which a 
mechanical stage supports the work. The 
chamber is evacuated by a system composed of a 
rotary force pump and an oil diffusion pump. 
The high-voltage supply is operated from a well- 
stabilised standard 220V, 60 c/s line and delivers 
up to 100kV at a maximum of 10mA. The unit 
is a conventional X-ray generator power supply 
employing an oil transformer with two diode 
rectifier tubes operated from an instrumented 
control console. Auxiliary insulated trans- 
formers supply the heating current for the 
electron-gun filament and the bias potential for 
the beam-forming cup, as well as the power for 
the other electrical components of the electron- 
beam-forming column and the electronic circuits. 

For welding, the workpiece is placed in the 
chamber on the mechanical stage with appro- 
priate fixturing ; the entry port is sealed, and 
the chamber and column are evacuated. When 
a pressure of 1 by 10-°mm of Hg is reached, the 
filament is heated, and the electronic control 
circuits are activated. A low-intensity electron 
beam is established at 30kV and about 0-ImA, 
and its point of impact is directed on to a fluore- 
scent target where its cross-sectional size and 
shape are visible. Once a single glowing spot 
has been obtained by manipulating the deflec- 
tion-coil controls, the electromagnetic lens is 
turned on. Then the operator performs a series 
of electronic alignment operations to direct the 
electron beam into the magnetic centre of the 
lens—similar to those for obtaining proper 
concentricity in an optical system between a 
point source of light and the optical axis of the 
lens. After satisfactory alignment is established 
at low intensity, the fluorescent target is replaced 
with a 0-100in thick tungsten plate, and the 
beam voltage and current are increased to the 
values desired for welding. Alignment must 
then be re-established, because the settings for 


Fig. 6—Hamilton-Zeiss 2kW electron beam cutting machine 


one combination of voltage and amperage differ 
in general from those for another. Subsequent 
to these operations, the operator may proceed 
with the weld. 

During the welding operation, fusion occurs 
as the workpiece is passed beneath the electron 
beam at a uniform rate appropriate to the 
material thickness and to the beam voltage and 
amperage. In appearance, the point where the 
beam strikes the work is an intensely glowing 
spot with no apparent cause. This glowing 
spot is about two to three times the actual 
diameter of the electron beam, which has been 
determined experimentally to be about 0-007in 
to 0-010in. The operator sees no vapour or 
other evidence of the welding operation. How- 
ever, the chamber walls do become coated with 
the material being welded, indicating that 
metallic vapour deposition occurs from the 
molten weld puddle. When desired, the work 
can be bombarded intermittently to hold down 
the overall temperature rise and to minimise the 
thermal effect on the surrounding material. 


CUTTING EQUIPMENT 


The 2kW electron-beam cutting machine, 

as illustrated in Fig. 6, is generally similar to the 
welding equipment. Because of the extremely 
high power density available in the electron 
beam of approximately 2,000,000W per square 
inch, local vaporisation of the material being 
machined takes place immediately upon contact 
with the electron beam. Any known material 
can be cut or drilled to small, complex configura- 
tions and to close tolerances. For example, 
complex slots or shapes with overall dimensions 
of only a few thousandths of an inch, or holes as 
small as 40 microns in diameter, can be produced 
to exacting tolerances in such materials as 
tungsten, tungsten carbide and quartz. Since 
there is no force between the tool and the 
workpiece and no tool wear, very small shapes 
can be fabricated with great precision. 
The machine eliminates undesirable heating 
effects in the area adjacent to the cut. The 
extremely high energy density of the electron 
beam, coupled with low total energy and pulsed 
beam operation, confines the heat-affected zones 
to only a few microns of the base material. In 
addition, the beam can be completely “ auto- 
mated.” Speed of operation is limited only by 
the speed of available magnetic tape and other 
programming devices. In one fully automatic 
installation, the Hamilton-Zeiss machine has 
drilled watch bearing jewels in two to three 
seconds. 

The major difference between the electron 


beam welding and cutting machines lies in the 
electromagnetic focusing lens. The cutting 
machine has a stigmator control which focuses 
the beam to a much smaller diameter than would 
be required for welding. In experimental work 
the equipment has drilled a hole only 1 micron 
in diameter. While the beam is being focused 
into a small area, energy, too, is being focused 
and concentrated. Therefore, for the smaller 
holes and slots, lower power settings are 
employed. Operating temperatures up to about 
11,000 deg. Fah. have been employed. Presuma- 
bly, higher levels are attainable with a greater 
power input. However, this temperature has 
been adequate for any welding, drilling, or 
cutting the equipment has been called upon to 
perform. High temperatures naturally bring 
up the question of what happens to the metal 
adjacent to the cut. In any sort of heat cutting, 
some of the metal in this zone will be raised 
above the transition point and will cool in a 
crystallised cast structure. Electron-beam cutting 
does not escape the problem entirely, but the 
width of the heat-affected zone is held to about 
10 per cent of the width of the cut. This is due 
to the use of the pulsed beam that bombards 
the workpiece intermittently and _ therefore 
holds down the temperature rise in the surround- 
ing metal. The pulse generator operates at any 
desired frequency from 1 to 3000 c/s, with a 
pulse of 0-01 second to 0-00005 second. 

Since the beam is pulse-controlled the work is 
subjected to short bursts of electrons that almost 
instantaneously vaporise the workpiece in the 
small area where they strike. Much of the heat 
is thus carried away by the vaporised metal. 
Then, as the beam is “ off ’’ much longer than 
it is “ on,”’ the work has a chance to cool before 
the next burst. Admittedly the cooling-off 
period is short, but it does deep the heat from 
building up and from travelling more than a 
short distance into the remaining metal. The 
depth of cut with the present equipment has 
ranged up to tin. The width of cut is much 
smaller, because the beam has to be highly 
concentrated. For most cutting, the beam is 
adjusted to make a straight-sided cut as it passes 
through the work. However, an interesting 
feature of the equipment is that the beam can be 
intentionally focused to converge sharply to a 
point at the bottom of the workpiece. In drilling 
a hole, this arrangement would produce a cone- 
shaped hole with the apex at the bottom. 
Employing the same principle, the work can be 
traversed, and the beam will cut a “ V ’’-shaped 
slot with the apex at the top or the bottom of 
the piece as desired. 
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ELECTRIC TRACTION 


849,213. March 9, 1956.—ImMpROVEMENTS TO ELEC- 
TRICALLY PROPELLED Venicies, The English 
Electric Company, Ltd., English Electric House, 
28, Kingsway, London, W.C.2. (/nventors : Henry 
Bolton Calverley, William Henry Stonelake and 
Edward Alfred Keith Jarvis.) 

This invention relates to electrically propelled 
vehicles which receive their supply from an external 
source with alternative a.c. voltages. Two arrange- 
ments of the transformer primary winding and 
voltage changeover switch are shown in the speci- 
fication, from which the accompanying drawing of 





the switch control circuit is reproduced. The 
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position of the changeover switch is controlled auto- 
matically in accordance with the voltage of the over- 
head wire by means of two relays A and B, which 
are connected in series across the output terminals 
of a full wave bridge-type rectifier. The input 
terminals of this rectifier are supplied from the 
secondary winding of a potential transformer, the 
primary winding of which is connected between the 
live side of the circuit breaker and earth. The relay 
B is arranged to pick up when a voltage greater than 
about 3kV is applied to the pantograph whilst the 
relay A is arranged to pick up when a voltage greater 
than about 8-S5kV is applied to the pantograph. 
Assuming that the pantograph engages an overhead 
wire at a potential between 3kV and 8-SkV, the 
relay B only will pick up, closing normally open 
contacts Bl thereon and opening normally closed 
contacts B2. Closure of contacts Bl results in a 
circuit being completed from a d.c. control supply 

indicated by a battery C-—to the coil D of the change- 
over switch via normally closed contacts Al on the 
relay A. The coil of the changeover switch is 
accordingly energised and the switch moves to the 
low voltage position, thereby connecting the primary 
winding sections of the transformer in parallel 
between the circuit breaker and earth. Movement 
of the changeover switch to the low voltage position 
also results in the opening of interlock contacts FE 
on the switch and closure of interlock contacts F 
whereby a circuit is completed from the control 
supply to circuit-breaker closing coil G via contacts 
B1 on the relay B and the normally closed contacts 
Al on relay A. Auxiliary contacts H on the circuit 
breaker are arranged to close before the main con- 
tacts close, but this does not result in the energisation 
of circuit breaker trip coil J since the contacts B2 
on the relay B are now open. If, on the other hand, 
the pantograph engages an overhead wire at a 
potential above 8-5kV, then both the relays A and 
B will pick up and a circuit will be completed from 
the d.c. supply via the contacts Bl and A2 to the 
coil K of the changeover switch (which is already in 
the high voltage position) and also, via the contacts 
Bil, A2 and E to the closing coil G of the circuit 
breaker. If, with the changeover switch in the low 
voltage position, the pantograph should engage an 
overhead wire at a potential above 8-5kV, then 
operation of the two relays A and B will result first 
in energisation of the coil K of the changeover switch 
and then, when this switch has moved to the high 
voltage position, in the energisation of the circuit 
breaker closing coil G via the contacts E on the 
changeover switch. On loss of supply voltage both 
the relays A and B will drop out and the relay B, 
from the control supply to the circuit breaker trip 
coil. The relays will then ensure that the change- 
over switch is automatically set to the correct position 
before the circuit breaker is reclosed when the 
supply voltage is restored.—September 21, 1960. 








849,005. June 13, 1956.—Direct Current Supply 
FROM AN ALTERNATING Source, The English 
Electric Company, Ltd., English Electric House, 
28, Kingsway, London, W.C.2. (Inventor : Henry 
Bolton Calverley.) 

This invention has particular application to 
electrically-propelled vehicles in which one or more 


d.c. series traction motors are supplied from an 
external a.c. source via a tapped supply transformer 
and rectifiers. One of four arrangements described 
in the specification is shown in the accompanying 
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drawing. On the lower range of voltage tappings 
the contactors A and B are maintained open and 
under these conditions, during one half cycle, wind- 
ing C will supply motor D via rectifier E, reactors F 
and G and the equalising connection H, whilst 
winding J will supply motor K via the equalising 
connection H, reactors L and M and the rectifier N 
During the other half cycle the winding C will con- 
versely supply the motor K via the equalising con- 
nection H, reactors L and P and the rectifier Q, 
whilst the winding J will supply the motor D via the 
rectifier R, reactors S and G and equalising connec- 
tion H. Except under conditions of wheel slip, the 
opposing currents in the equalising connection will 
substantially cancel out. Under these conditions, 
therefore, each of the reactors F, S, P, M are in the 
commutating circuit of the rectifiers, since they only 
carry current when the corresponding rectifier is 
conducting, and thus serve to steepen the voltage 
current characteristic of the rectifiers. On the other 
hand, the reactors G and L carry current in the same 
direction throughout the whole of each cycle and 
therefore serve as smoothing reactors in the d.c 
circuit. The d.c. voltage is increased progressively 
by operation of on-load tap changing gear until, 
about halfway through the accelerating sequence, 
the contactors A and B are closed. This results in 
the reactors F and S being connected in parallel 
with each other between one d.c. terminal of the 
bridge circuit and the reactor G, whilst the reactors 
P and M are connected in parallel with each other 
between the other d.c. terminal of the bridge circuit 
and the reactor L. In other words, the reactors F, S, 
P, M are transferred from the commutating circuit 
of the rectifiers to the d.c. load circuit where they 
provide additional smoothing in the d.c. load circuit. 
This causes an immediate increase in d.c. voltage 
(which may constitute an operating notch) and for 
all subsequent higher voltage connections this con- 
nection is maintained, all the reactors then function- 
ing solely to provide smoothing in the d.c. load 


circuit.—September 21, 1960. 
AIRPORT LIGHTING 
848,583. February 28, 1958.—ANGLE oF APPROACH 


INpicATORS, The General Electric Company, 
Ltd., Magnet House, Kingsway, London, W.C.2. 
(Inventor: Harold Matthew Ferguson.) 

According to the present invention an optical 
indicating system for guiding aircraft along the 
correct angle of descent towards a runway for landing 
comprises a combination of two optical projectors 
spaced apart along the length of the runway. It 
differs from some other two-light systems in that 
practical use is made of the inevitable angle of con- 
fusion between the colours of a two-part beam. 
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The drawing shows a side elevation of one embodi- 
ment of the invention. AB represents a runway on 
which are arranged two optical projectors C and D 
spaced apart at a distance of, say, 1000ft. 


Each is 


arranged to project upwards a beam of light of about 
6 deg. beam width in the vertical plane, of which that 
produced by C is coloured white in the upper part and 
red in the lower part, whilst that produced by D is 
coloured red in the upper part and white in the lower 
part, as indicated by the letters r and w respectively 
The lower edge of each beam is substantially hori- 
zontal and each is formed with an angle of confusion 
at the junction of the two colours, as indicated by the 
shading, of not less than | deg. The centre planes 
CE and DF of the two angles of confusion are directed 
at angles of 3 deg. to the horizontal and define between 
them the region within which the pilot must bring his 
aircraft. Consider first the aircraft at a distance of, 
say 3 miles or 4 miles from the airfield. At this 
distance the upper part of the angle of confusion in 
the light beam from C will have merged with the lower 
part of the angle of confusion in the light beam from 
D in the region between the planes CE and DF in 
which the pilot is required to bring his aircraft 
Outside this region the pilot will see one light red 
and the other white, the lights appearing one above 
the other, and the application of the rule “ move 
away from the red ” will bring his aircraft from above 
or below into the region. Within this region he will 
see each of the lights with some admixture of red, 
which admixture will be the greater for the C light 
and the less for the D light the nearer he is to the 
plane CE, and conversely will be the less for the C 
light and the greater for the D light the nearer he is to 
the plane DF. The admixture of red will be the same 
for both lights when he is exactly midway between the 
two planes. Thus the pilot will see both lights in the 
same colour when he is accurately “on course” 
midway between the two planes, which colour will 
be a somewhat pinkish white if he is very distant from 
the airfield. This sensitive indication is provided until 
the pilot reaches the point before the runway at which 
the lower edge of the angle of confusion in the light 
beam from D is spacially separated from the upper 
edge of the angle of confusion in the light beam from 
C. This will occur at a distance of about 2500ft in 
front of C with the light spacings and beam angles 
mentioned. The pilot then passes into a zone where 
his “on course” indication is two white lights and 
in which his vertical position can change by a pro- 
gressively increasing amount without altering the 
colour of either light as he approaches the runway 
If, when approaching the runway in this zone, the 
pilot is at the upper or lower end of the vertical range 
of tolerance, this will be indicated by a relatively red 
appearance of the corresponding upper (D) or lower 
(C) of the two lights. Moreover a progressively 
deepening red colour of the relatively red light, 
readily perceptible by comparison with the other 
white light, will indicate to the pilot that he is moving 
away from a path of the correct angle of descent, ai a 
rate indicated by the rate of deepening of the red 
colour, and will enable him to take any necessary 
recovering action without unduly restricting his exact 
aiming point in the last stages of approach. 
September 21, 1960. 


ELECTRONICS 


January 7, 1957.—MULTI-CAVITY 

The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, 
London, W.C.2. (Unventor: Robert Dunsmuir.) 

It is known in magnetrons to provide straps each of 
which contacts alternate segments in the magnetron 
which define the resonant cavities, for the purpose of 
preventing unwanted modes of oscillation. An object 


848,920. 
MAGNETRONS, 

















of the present invention to provide an improved 
strapping arrangement. One such arrangement is 
shown in the drawing, wherein a magnetron A 
comprises a cathode B and a multi-cavity anode 
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C. Anode C contains a number of segments D which 
define resonant cavities E between them. Output and 
input couplings to the resonators are indicated dia- 
grammatically at Fand G. The magnetron contains a 
plurality of pairs of straps which pairs are distributed 
axially along the magnetron. Only one pair of such 
straps is shown in the sectional figure but it will be 
appreciated that the remaining pairs of straps are 
generally similar. As shown in the drawing a pair of 
straps H and J together pass through holes XK in the 
segments. These holes are all made larger than the 
straps so that in the absence of any irregularities in 
the straps there is effective clearance between the 
straps and the walls of the holes. It is necessary for 
each strap to contact a different set of alternate 
segments in the magnetron and to achieve this each 
strap is slightly distorted or waved in such a manner 
that contact is made with the requisite segments.- 
September 21, 1960. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting 
is to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Oct. 28.—Coventry AND District Brancu : E.M.E.B 
Sports and Social Club, Merrick Lodge, Sandy Lane, Coventry, 
“ Technical Education for the Electrical Engineer,” 
Robins, 8 p.m 
Sat., Oct, 29.—SouTn Lonpon BRANCH : 
Physical Laboratory, Teddington, 10 a.m. 
Tues., Nov. 1.—Soutn East Lonpon Brancu : Eltham Green 
School, Queenscroft Road, Eltham, London, S.E.9, “ Electric 
Floor-Warming,  D. W. Ackery, 7.45 p.m. % West LONDON 
Branch : Windsor Castle Hotel, 134, King Street, Hammer- 
smith, W.6, “ Silicone Rectifiers,"” D oleman, 7.45 p.m 
READING AND Disraicrs Brancu : “ Marquis of Lorne,” 
riar Street, Reading, “ High-Frequency Heating and Plastic 
Welding,” W. D. Wilkinson, 7.30 p.m. 
Wed., Nov. 2.—NortTH Lonpon Brancn : Wood Green Civic 
Centre, Town Hall, Wood Green, N.22, “ Applications of Ball 
and Roller Bearings,” A. Hill, 8 p.m % MANCHESTER 
BRANCH Engineers’ Club, Albert Square, Manchester, 
“ Recent Developments and Applications Involving the Use 
of Semiconductors,” 7.15 p.m. %& Preston BrRancu : R.A.F.A 
Club, East View, Preston, “ Electric Motors in Agriculture,” 
J. B. Abbott, 7.30 p.m 


Visit to National 


Thurs., Nov. 3.—Brionton, Hove anp Disrraict BRANCH : 
New Imperial Hotel, First Avenue, Hove, Sussex, “ Electrifi- 
cation of Railways,” T. R. Humes, 7.30 p.m. 

Fri., Nov. 4.—Liveanpoot anp District Brancu : Industrial 


Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, “ Industrial Lighting,” J. D. Ducker, 7.30 p.m 
Srokxe AND Crewe BRANCH : Royal Hotel, Crewe, “ The 
velopment of Plastic Insulated Mains Cables, Jointing and 
Terminating,” D. H. Booth, 7.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Wed., Nov. 2.—Sixth Elbourne Memorial Lecture : Connaught 
ows onsen, W.C.2, “ Judgement,” Sir Geoffrey Vickers, 
V.S., 0 p.m. 

sumed INSTITUTION OF RADIO ENGINEERS 


Wed., Nov. 2.—Rapar Group : London School of Hygiene and 
Tropical Medicine, Ke pel Street, Gower Street, London, 
W.C.1, Discussion on * "Radar Pulse or C.W. ?,” 6.30 p.m 

Thurs. Nov. 3.—SOUTH MIDLANDS SECTION : Winter Gardens, 
Malvern, “ Electronic Sector Scanning,”” D. G. Tucker, 7 p.m 
* Noata Western Section: Reynolds Hall, College of 
Technology, Manchester, “ Video Tape Recording,” P. Denby, 

p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Nov. 2.Scortisn Reoion : Gloucester Hotel, 102, Union 
Street, Aberdeen, ‘‘ The Automatic Boiler House,” 10.30 a.m. 
and 2 p.m 


ENGINEERS’ GUILD 


Mon., Oct. 31.--Essex Brancn : Dr. Johnson Hotel, Longwood 
Gardens, Barkingside, Inaugural Meeting, 8 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Mon, Oct. 31.—Leeps Centre Institute of Technology, 
Bradford, “Ship Lighting—Perils and Prospects for the 
Lighting Engineer,” J. T. Grundy, and C. H. Vaughan, 7 p.m, 

Wed., Nov. 2.—-Eprvsurncu Centre : Y.M.C.A. Social Room, 
14, South St. Andrew Street, Edinburgh, “ Lighting for 
Photography,” R. W. Unwin, 6.15 p.m. x NEWCASTLE UPON 
Tyne Centre : Room B7, The Percy Building, King’s College, 
Queen Victoria Road, Newcastle upon Tyne, 1, “ Ship 
Lighting,” J. T. Grundy, 6.15 p.m 

Thurs., Nov. 3.—Gtascow Centre: Weir Hall, 39, Elmbank 
Crescent, Glasgow, Joint meeting with the Institution of 
ene and Shipbuilders in Scotland, “ Lighting for Ships,” 

Grundy, 6.30 p.m. % NOTTINGHAM CENTRE : Electricity 
Centre, Carrington Street, * Horticultural 
Lighting,” A. W. Gray, 6 p.m. 

INSTITUTE OF MARINE ENGINEERS 

Mon., Nov. 7.—Merseysipt AND NorTH WESTERN SECTION : 
Liverpool Engineering Society, The Temple, Dale Street, 
Liverpool, “ The Manufacture and Maintenance of Propellers,” 
J. M. Langham, 6 p.m. & Srupent Lecture : Memorial 
Building, 76, Mark Lane, London, E.C.3, “ The Construction 
and Layout of Modern Ships,”’ R. S. Hogg, 6.30 p.m 

INSTITUTE OF METALS 

Tues., Nov. |.—Oxprorp Loca Section : Cadena Café, Corn- 
market Street, Oxford, “ Protective Metal Coatings from the 
Vapour Phase,” L. W. Owen, 7.15 p.m 

Thurs., Nov. 3.—Lonpon Loca. Section : Royal School of 
Mines, Prince Consort Road, London, 8.W.7, “ Long Term 
Creep Tests: A Discussion of Recently Expressed Views,” 
N. P. Allen, 7 p.m. ¥ NortH East MeTaLLuRGIcaL Socirry 
Cleveland Scientific and Technical Institution, Corporation 


Nottingham, 


Road, Middlesbrough, “ Modern Developments in Steel- 
making,” J. Pearson, 7.30 p.m. 
INSTITUTE OF REFRIGERATION 
Thurs.. Nov. 3.—Institute of Marine Engineers, Memorial 


wee 76, Mark Lane, London, E.C.3, Presidential Address, 
inclair, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Tues., Noy. 1.—Easrenn Centre : Golden Lion Hotel, Ipswich, 
“ Recent Developments in Fuel Injection Pump Design,” 

T. G. Charlesworth, 7.30 p.m. 


Wed., Nov. 2.—East Mip.anps Centre : Mechanics’ Institute 
Nottingham, “The Use of Plastics in Road Transport,”’ 
G. Langford- Allen, 7.30 p.m. we Wesrern Centre: Royal 
pens Bristol, “ The Future of Road Transport,” A. Enticknap, 


ne Nov. 3.—Sourn Wesrern Group: Exeteg City Fire 
Brigade, Exeter, “The Future of Road Transport, 
Enticknap, 7.30 p.m. 


INSTITUTE OF WELDING 


Tues. to Thurs., Nov. | to 3.—-54, Princes Gate, Exhibition Road, 
South Kensington, London, 8.W.7, Autumn Meeting 


INSTITUTION OF CHEMICAL ENGINEERS 

Tues., Nov. 1.—NorTH WesterN BRANCH Blossoms Hotel, 
Chester, “ Prediction of Ternary Data from Binary Systems,” 
E. Evans, 7.30 p.m 

INSTITUTION OF CIVIL ENGINEERS 

Tues., Nov. 1.—Great George Street, Westminster, London, S.W.1 
Presidential Address, Sir Herbert Manzoni, 5.30 p.m 

Thurs., Nov. 3.—I\nstitution of Electrical Engineers, Savoy Place, 
London, W.C.2, Joint meeting with the Institutions of Mech- 
anical Engineers and Electrical Engineers, “ The Training of 
Overseas Graduate Engineers with particular reference to the 
F.B.1. Scholarship Scheme,”’ W. A. Abbott, 5.30 p.m 

INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, Oct. 28.—NortTH SCOTLAND Sus-Centre Robert 
Gordon's Technical College, Aberdeen, Sub-Centre Chairman's 
Address, L. F. Dorward, 7.30 p.m 

Mon., Oct. 31.-East ANGLIAN SuB-CENTRE : Assembly House, 
Norwich, “ Modern Coal-Fired Power Stations,” A. FE 
Hawkins, 7.30 p.m. # Mersey AND NortH Waces Centre 
Royal Institution, Colquitt Street, Liverpool, ““ The Applica- 
tion of Irradiation in Industry,”” M. C. Crowley-Milling, 6.30 p.m 
¥% NortH-Eastern MEASUREMENT AND ELECTRONICS Group 
Rutherford College of Technology, Northumberland Road 
Newcastle upon Tyne, “‘ New Amplifying Techniques,’ C. W 
Oatley, 6.15 p.m. ¥% SourH MimLaND CENTRE: Winter 
Gardens, Great Malvern, Malvern and District Group Annual 
General Meeting; and Application of Microwaves, 
A. L. Cullen, 7 p.m. 

Tues., Nov. 1 MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “ Transistor Instrumentation in 
Rockets,” G. G. Haigh, 5.30 p.m. x NorTH-Eastern 
Centre : College of Further Education, Workington, “* The 
Impulse Strength of Impregnated-Paper Dielectrics as Used in 
High-Voltage Cables,”’ B. Salvage and J. A. M. Gibbons, 7 p.m 
% NortH Mip.anp Centre : Leeds and County Conservative 
Club, South Parade, Leeds, 1, ““ A New Form of Crane-Hoist 
Control using a 3:1 Pole-Charging Induction Motor,”’, 
O. I. Butler and V. Ahmad, 6.30 p.m. %& NoRTH-WesTERN 
UTILISATION GROUP Engineers’ Club, Albert Square 
Manchester, “ Factories Act—Electricity Regulations,” S. J 
Emerson, 6.15 p.m. ¥ SoutH-East SCOTLAND SuBp-CENTRE 
Carlton Hotel, North Bridge, Edinburgh, Sixth Graham Clark 
Lecture, “ Engineering and Civilisation,” Sir Hugh Beaver, 

p.m. 

Wed., Nov. 2.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “ lonosphere—-A Review of 
Recent Progress,”’ W. J. G. Beynon, 5.30 p.m. & Tees-sipe 
Sus-Centre : Cleveland Scientific and Technical Institution, 
Middlesbrough, “ Some Considerations in the Application of 
Power Rectifiers and Convertors,” J. P. McBreen, 6.30 p.m 
% SOUTHERN CENTRE The University, Southampton, “ The 
Electrical Simulation of Heat Flow in the Analysis of Cooling 
Systems for Electrical Equipment,” B. M. Weedy, 7 p.m 

Thurs., Nov. 3.—Joint Meeting with the Institutions of € ivil and of 
Mechanical Engineers : Savoy Place, London, W.C.2, “ The 
Training of Overseas Graduate Engineers, with particular 
reference to the F.B.I. Scholarships Scheme,”” W. Abbott, 
5.30 p.m. 

Fri., Nov. 4.—-MepicaL ELectronics Discussion Group : Savoy 
Place, London, W.C.2, Discussion on “ Electro-Convulsive 
Therapy,” opened by A. Spencer-Patterson, and W. H. Stanton, 
6 p.m. 

Mon., Nov. 7.—-Informal Meeting : Savoy Place, London, W.C.2, 
Discussion on “ The Impact of Television on Society,’ opened 
by Lord James of Rusholme, 5.30 p.m. ¥& NorTH-EASTERN 
Centre : Neville Hall, Westgate Road, Newcastle upon Tyne, 
“ Water-Turbine-Driven Induction Generators,” C. L. (€ 
Allan, 6.15 p.m. ¥& ScorrisH ELECTRONICS AND MEASUREMENT 
Group : Institution of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, “‘ Advances in Semiconductor Devices and 
Circuits,” J. Evans and T. H. Walker, 6 p.m. ¥& SouTH 
MIDLAND CENTRE : James Watt Memorial Institute, Birming- 
ham, “ A Survey of Street Lighting and its Future,” W. R 
Stevens and H. M. Ferguson, 6.30 p.m 

INSTITUTION OF ENGINEERING DESIGNERS 

Thurs., Nov. 3.—LONDON BRANCH : 38, Portland Place, London, 
W.1, “ High Quality Materials in Modern Light Engineering 
Practice,” E. 1. Brimelow, 7 p.m. 

Mon., Nov. 7.—NortTH-East BRANCH : 
Rutherford College of Technology, Northumberland 
Newcastle upon Tyne, |, Film Evening, 7.15 p.m 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

IN SCOTLAND 
39, Elmbank Crescent, Glasgow, Joint meeting 
“ Lighting for 


New Lecture Theatre, 
Road, 


Thurs., Nov. 3.— 
with the [lluminating Engineering Society, 
Ships,” T. Grundy, 6.30 p.m 

INSTITUTION OF HIGHWAY ENGINEERS 

Thurs., Nov. 3.—-YORKSHIRE AND LINCOLNSHIRE BRANCH 

Station Hotel, York, Open Forum 7 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 
To-day, Oct, 28.—-WESTERN BRANCH : Technical College, Swindon, 

* Modern Aids in the Design of Railway Bogies,” Ww 


Manser, 7.30 p.m 
Mon., Oct. 31.—APprpLiep Mecuanics Group : |, Birdcage Walk, 
Rolling Bearing 


Westminster, London, S.W.1, Discussion on “ 


Royal 


Problems—is there a Need for Fundamental Research 7,” 
6 p.m. 
Tues., Nov. 1.—Eastern Brancu : W. H. Allen, Sons & Co. Ltd., 


Bedford, Joint meeting with the Luton Section of the Institution 
of Production Engineers, “ 1960-1970, Trends in Metallic 
Materials,” N. P. Inglis, 7.30 p.m. % SOUTHERN GRADUATES’ 
Section : Afternoon visit to C.A.V., Ltd., Rochester 

Wea., Nov. 2.—INTERNAL COMBUSTION ENGINE GrouP: I, 
Birdcage Walk, Westminster, London, S.W.1, Discussion on 
“ The Days of the Diesel Engine are Numbered,” 6 p.m. 
*% ScortisH Brancn: North British Hotel, Edinburgh, 
* Direct Conversion of Heat to Electricity,” P. D. Dunn, 6.30 
p.m. ye YorksHme Brancn : The University, St. George's 
Square, Sheffield, “* The Application of Pneumatic Equipment to 
the Centralised Control of Compressors,”’ E. N. Martin and T 
W. Wilkinson, 6.30 p.m. % Coventry A.D. Centre: St. Mary's 
Hall, Coventry, Repetition of A.D. Chairman's Address, 
7.15 p.m 

Thurs., Nov. 3.—Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, Joint meeting with the Institutions 
of Civil and of Electrical Engineers, “ Training of Overseas 
Graduate Engineers, with particular reference to the F.B.I. 


Scholarships Scheme,” W. Abbott, 5.30 p.m * Easr 
MIDLANDS BRANCH : Technica! College, Lincoln, “ Quality in 
Engineering Manufacture,” F. Nixon, 7.15 p.m. %& ScorrTisu 


BRANCH : Royal College of Science and Technology, Glasgow, 
“ Direct Conversion of Heat to Electricity,” P. D. Dunn, 
7.30 p.m. ye SOUTHERN BRANCH : Polygon Hotel, Southamp- 
ton, Joint meeting with the Southern Association of the Institu- 
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tion of Civil Engineers, “ The ‘ Deltic’ Locomotive,"" C. M 
Cock, to be read by A. H. Bloomer, 7.30 p.m. ¥ NorTH 
Western A.D. Centre : Crewe Arms Hotel, Crewe, Repetition 
of A.D. Chairman's Address, 7.15 p.m % COVENTRY 
GRaDuatTes’ SECTION : Visit to the Unbreako Socket Screw 
Company, Burnaby Road, Coventry, 7 p.m. YORKSHIRE 
Grapuates’ Secrion : Afternoon visit to Newton Chambers 


and Co., Ltd., Thorncliffe, Near Sheffield ; and Evening lecture 
“The Design and Construction of Large Excavators and 
Draglines,”’ C. Cameron 

Fri., Nov. 4.—Scortish BrRaNcH : Robert Gordon's College, 
Aberdeen, “ Direct Conversion of Heat to Electricity,’ P. D 
Dunn, 7.30 p.m 

Mon., Nov. 7.—NorTH EASTERN BRANCH IN CONJUNCTION WITH 
rHeE Steam Group : Neville Hall, Westgate Road, Newcastle 
upon Tyne, “ Economic Distribution of Steam,” J. A. Robins, 
6 p.m 


INSTITUTION OF PLANT ENGINEERS 
To-day, Oct. 28 BIRMINGHAM BRANC H Imperial! Hotel, Temple 
Street, Birmingham, “ Industrial Law,” T. W. Wright, 7.30 p.m 
Mon., Oct. 31.—-West AND East YorKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds, 
“ The Building of a Modern Factory,” P. Wyatt, 7.30 p.m 
Tues., Nov. 1.—GENERAL MEETING : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, “ Municipal 
Engineering Services,” A. Holt, 7 p.m. ¥& PETERBOROUGH 
BRANCH : White Lion Hotel, Church Street, Peterborough, 
* The Development of Smokeless Fuels,’ J. Owen, 7.30 p.m 
Wed., Nov. 2.—EpinsurGH Brancu: 25, Charlotte Square, 
Edinburgh, “ Impressions Since Leaving Scotland,’ W. Speir. 
7 p.m. ¥% SOUTHERN BRANCH : Royal Beach Hotel, Southsea, 
The Use of Television in Industry,” F. L. Valder, 7.30 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 

Mon., Oct. 31.—-MANCHESTER GRADUATE SecTION : Reynolds 
Hall, Manchester College of Science and Technology, Man- 
chester, * Production Engineer's Route to the Board Room, 
G.R. Pryor, 7.15 p.m 

Tues., Nov. 1.—SoutH EASTERN REGION : Pink Room. W. H 
Alien Sons and Co., Ltd., Queens Works, Bedford, “* 1960- 
1970 Trends in Metallic Materials During the Next Decade, 
N. P. Inglis, 7.30 p.m 


Wed., Nov. 2.—NorTH MIDLANDS REGION Reform Club, 
Victoria Street, Nottingham, Tractor Design and Pro- 
duction,” H. Ashfield, 7 p.m % SouTH EASTERN REGION, 
LONDON-CRAWLEY GROUP A.P.V., Litd., Crawley, Sussex, 


the Vacuum Die-Casting Process,” J. S 
Addiscott, 7 p.m. ¥& SouTH Eastern ReGion : Ilford Con- 
servative Club, 42, High Road, Ilford, Metal Box Pro- 
duction,” R. E. Geeson, 7.30 p.m 

INSTITUTION OF THE RUBBER INDUSTRY 

Mon., Nov. 7.—BURTON-ON-TRENT SECTION Midland Hotel, 
Station Street, Burton-on-Trent, “ Rubber as an Engineering 
Material,” 7.30 p.m % NortH EAasrern Section: Eldon 
Grill, Newcastle, Film Evening, 7 p.m. + SourH WALES AND 
MONMOUTHSHIRE SECTION : Royal Hotel, Cardiff, “ Rubber 
Technology,” 7.30 p.m 

INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Oct. 28.—MIDLAND CountTtes BRANCH : Byng Kendrick 
Suite, College of Advanced Technology, Gosta Green, Bir- 
mingham, Chairman's Address, G. Gottley, 6.30 p.m 

Tues., Nov. 1 LANCASHIRE AND CHESHIRE BRANCH : Engineers’ 
Club, Albert Square, Manchester, “‘ Some Recent Research on 
Stee! Framed Structures,"’ J G. Nutt, 6.30 p.m. ye NorTHerRn 
Counties BRANCH : Cleveland Scientific and Technica! Institu- 
tion, Middlesbrough, “ Lightweight Fire Protection and the 
Structural Engineer,” A. R. Mackay, 6.30 p.m. ¥% NorTHERN 
IRELAND BRANCH : Civil Engineering Department, David Keir 
Building, Queen's University, Belfast, “ Design and Con- 
struction of a Factory,”’ Harold Cunningham, 6.30 p.m. 

Wed., Nov. 2.—NORTHERN COUNTIES BRANCH: Neville Hall, 
Newcastle, “ Lightweight Fire Protection and the Structural 
Engineer,” A. R. Mackay, 6.30 p.m. & WALES AND Mon- 
MOUTHSHIRE BRANCH : Mackworth Hotel, High Street, Swansea, 
Chairman's Address, D. Manoropoulos, 6.30 p.m 

Thurs., Nov. 3.—Merstysipe Pane. : New Civil Engineering 
Building, The University, Brownlow Hill, Liverpool, “ Founda- 
tion with Particular Reference to Piling,’ F. R. Bullen, 6.30 p.m 

Fri... Nov. 4.—MIptanp Counties BRANCH GRADUATES’ AND 
Srupents’ SecTION : Engineering Centre, Stephenson Place, 
Birmingham, “* Design and Construction of the Volta Bridge,’ 
C. R. Blackwell, 6.30 p.m 

JUNIOR INSTITUTION OF ENGINEERS 

To-day, Oct. 28.—Pepys House, 14, Rochester Row, Westminster, 


‘A Review of 


London, $.W.1, “ Formed Ends for Chemical Plant and the 
Like,” J. M. Tebby, 7 p.m 
Wed., Nov. 2.—MIDLAND Section: James Watt Memorial 
Institute, Great Charles Street, Birmingham, “ Motorway 
1,” T. McMillan, 7 p.m 
Fri., Nov. 4.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Films, “ Glass" and “ People and Plastics,” 
7 p.m 


NEWCOMEN SOCIETY 
Wed., Nov. 2.—Science Museum, South Kensington, London, 
S.W.7, “ The Talyllyn Railway,” L. T. C. Rolt, 5.30 p.m. 
NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., Nov. 4.—Parsons Memorial Lecture Lecture Theatre, 
Literary and Philosophical Society, Newcastle upon Tyne, 
“ Sir Claude D. Gibb—Engineer,”” A. T. Bowden, 6.15 p.m 
PLASTICS INSTITUTE 
Mon., Oct 31.—City of London College, Moorgate, London, 
E.C.2, “ Creation of New Markets by Plastics Materials,” 
C. W. Welch, 6.15 p.m. 


Mon., Nov. 7.—City of London College, Moorgate, London, 
E €.2, “* Education and the Plastics Industry,” O. J. Walker, 
6.15 p.m. 


ROYAL METEOROLOGICAL SOCIETY 
To-day, Oct. 28.—ScorrisH Centre : Department of Natural 
Philosophy, Drummond Street, Edinburgh, “ The Influence 
of the Atmosphere on Sea Level,’ J. R. Rossiter, 5 p.m. 
Wed., Nov. 2.—49, Cromwell Road, London, S.W.7, “ The 
Stratosphere,” A. W. Brewer, 5.30 p.m 
SCOTTISH COUNCIL 
Mon. to Wed., Oct. 31 to Nov. 2.—-Royal Society of Edinburgh, 
24, George Street, Edinburgh, Symposium on “ Natural 
Resources in Scotland.’ 
SOCIETY OF CHEMICAL INDUSTRY 
Fri., Nov. 4.—Pifth Charles Tennant Memorial Lecture : Royal 
College of Science and Technology, Room 24, George Street, 
Glasgow, “ Melting and Freezing,” A. R. Ubbelohde, 6 p.m. 
SOCIETY OF INSTRUMENT TECHNOLOGY 
To-day, Oct. 28.—CHELTENHAM SecTION: Belle Vue Hotel, 
Cheltenham, “The Atomic Clock,” L. Essen. 7.30 p.m 
% ScormsH Section : Building Centre, Sauchiehal! Street, 


Glasgow, “ Instrumentation of a Steel Strip Mill,”’ H. Gill, 
7.15 p.m 
Wed., Nov. 2._-SouTH YorkKsume Section : Firth Brown Research 


Laboratories, Princess Street, Sheffield, Films, 7 p.m 
Thurs., Nov. 3.—-East MIDLAND Section : College of Further 
Education, Greenclose Lane, Loughborough, “ Instrumentation 
in Biophysics,” F. A. Glover, 7.15 p.m 
Fri., Nov. 4. FAWLEY SECTION : Administration Building, Esso 
Refinery, Fawley, “ Automation in the Post Office,” W. S. 
Roddis, 5.30 p.m 
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REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material 
—SAVES TIME AND MONEY 











A MUST for FURNACE & BOILER FOUNDATIONS 
HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN CAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
, ' BURNER BLOCKS 


AND 101 OTHER REFRACTORY USES 


Refractory Concrete 


(stable under 
load up to 1350°C) 
is made with 
crushed firebrick F 
and Ciment Fondu 
A: 


Ready for a py te ae 
ours ALUMINOUS CEMENT 














USE 
SECAR 250 
(An tron-free white calcium-aluminate cement) 


for 
Super Duty and Special Conditions of: 
Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 











Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 260° 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1 Telephone: MAY{fair 6546 





APs! 
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IRONMONGER 


ESTABLISHED IN 1859, 
THE IRONMONGER is in 
fact as well as by long 
tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 


* 


BUYERS OF WORKS | 


STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively | 
described: and special 
editorial attention is con- 
sistently given to record- 
ing the development of 
freshindustrial technique. 


* | 
TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 





the trade’s only compre- | 
hensive directory of| 
manufacturers and their | 
products. The other is | 


‘*Branded Hardware,’’| - 


which is an A-to-Z index | 
to some 40,000 branded | 
lines, giving the manu-| 
facturers’ addresses. A | 
further service to sub- | 
scribers is the Editorial | 
Inquiry Department, 
which now answers 
‘*where to buy ’’ inquiries 
at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 


instructions and remittances 
should be addressed wo 
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CHELMSFORD - 


cAUWh 


SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and “*B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T"’ slotted work faces, 
Sizes 8in. by 5in., 10in. by Sin. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “*B’’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘|”’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Stee! to B.S.S, 
Grade “‘A’*’ and **B"’. Complete in wooden 
case. Sizes 4in. up to 16in, 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Made from hard close- 
— cast iron surfaced on top and bottom 
aces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


Sm WINDLEY BROS - LTD 


CROWN WORKS 


ENGLAND 
Telephone CHELMSFORD 2224 
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RIVLINK 


The SUPER BELT 


for all VEE DRIVES 





Made in RUBBER FABRIC 
Least Stretch—Longest Life 
Each Link a Complete Unit 


Detachable and Adjustable 


ENGINEER 


TRONMONGER 


28 ESSEX STREET, LONDON, W.C.2 


RIVLINK BELTS LTD. 
NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 
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| PS'MSOR* WENT 


Convert man-handling into one-man handling. Our new oy 
ball bearing all-steel range is the perfect answer for ease of 
mobility, strength and economy. The stout kingpin prevents bearing 
wear and is adjustable. Zink plated, rust-proof finish, 
manufactured with a variety of wheels and tubular 
fittings, it represents tomorrow’s trend in castor design. 













Rigid embossed 
steel pressings. 
Substantial kingpin 
adjustable for 
bearing protection. 
Minimum of 
maintenance. 
Pre-greased 
hardened bearings. 
Maximum ease of 
mobility. 


EQUIPMENT FITTED WITH SERIES 44 


F lexell CASTORS 








supplied with gas BS < Threaded stem and 
thread for outside | BA B.S. male pipe fitting 
fitting 





484427 


B544RT PSIBSP BS44RT/STIBSP 














Write for comprehensive catalogue to: FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS, 


pTv 
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VALECTRIC THE RIGHT LUBRICANT IN THE 
a RIGHT PLACE — ENSURES 
ELECTRIC ACTUATORS 
FOR PENSTOCKS & VALVES 
e We are ohveys aevatlable 
‘VALECTRIC’ HERE Hetiitiiiee: to discuss your problems 
Actuators are available # “= IR ONSIDES 
for power operation iH i # Lubricants Ltd. 
of all sizes of sluice He HH STOCKPORT, CHES. 
and butterfly valves, HEE $ ae oir’ sae Tits CLE Syt 
penstechs ote, ‘They i : : Enter No. 573 on reply card 
are readily adapted to : b a ODDIE FASTENERS 
existing valves. 3 33 PAT. NO 507249 



































THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple— Positive — Self-Locking. 
Made in a variety of types and sizes. 


Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


No. 0 Valectric 


No. I Valectric 4 
on 12° Sluice Valve for small Valves 


@ AUTOMATIC OR REMOTE CONTROL 

@ SENSITIVE TORQUE LIMITER FOR FULL PROTECTION 
@ ‘IMPACT CRACKING’ DEVICE 

@ HAND OPERATION IN CASES OF POWER FAILURE 


Send for Publication P.12 (E) 


MARBLES (ETD. 


Head Office and Works: Kearsley Chambers, Stoke-on-Trent. Tel : 48627 
London Office : Hastings House, Norfolk St., Strand, W.C.2 Tel : TEMple Bar 5705 


For full details and literature apply to 


—  PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 


Enter No. 572 on reply card Enter No. 574 on reply card 





























Where STRENGTH 


and 


LIGHTNESS 
combine 


Like the industrious ant, a John Thompson 

transport pressing is called upon to 

bear loads and stresses several times 

its own weight. With skill, technical knowledge 

and unique experience, John Thompson specialists 
design pressings that produce maximum resistance to 
shock and stress, with a minimum thickness of metal. 


This economy enables John Thompson to produce 
pressings to extremely accurate dimensions, 
with similar economy in cost. 


For the past 50 years John Thompson have supplied 
pressings and components for motor and commercial 
vehicle and transport purposes to all leading 
manufacturers in the transportation industries. 


JOHN THOMPSON 
MOTOR PRESSINGS LTD. 


For detailed information write or ‘phone : 
JOHN THOMPSON MOTOR PRESSINGS LTD., 
WOLVERHAMPTON 


Tel: BILSTON 41121 
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We guarantee the teeth of all 
wheels cut by us to be correct, 
and all work is examined and 
checked before being despatched. 
Each gear wheel of a pair is run 
in correct relative position to the 
other in special gear-testing 
machine. 















Our booklet “MACHINE CUT 
GEARS” contains much information 
of interest and use to engineers 
A copy will be sent on request 





SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 











The Abbott 
Engineering Co. Ltd. 


22 SMITHHILLS, PAISLEY : 


Telephone : PAISLEY 4272 Telegrams : *“‘ ABBOT, PAISLEY” 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD 
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Engineers 








prefer 
SIMPLIFIX 
the foolproof 










coupling 
























Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 
No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
}" to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD * HARGRAVE ROAD * MAIDENHEAD * BERKS 
TEL: MAIDENHEAD $100 * A member of the ALENCO Group of Companies 


The illustration shows centrifugal 
machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Lid., where large numbers 
of Simplifix couplings are used. 






















Enter No. 592 on reply card 






60 Oct. 28, 1990 THE ENGINEER 


Introducing the 
AIR CLEANSING... fi 
THE TORNADO WAY Rolilstock Radial Crane 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. (Patent applied for) 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from dangerous 
furnes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote 





Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone : BARnmet 3901 5187 
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Engineers’ Spanners 
OF ALL TYPES 


The A Two-Ton Crane in your workshop, working 
ANCULAR HOLE scone ccna ape 
DRILLING AND lems. We give on the spot advice to solve your 

articular problems. 
MANUFACTURING 


COMPANY LID. THE ROLLING STOCK &% ENGINEERING CO, 


Contractors to H.M. Government Departments 
ANGULAR WORKS - BEESTON - NOTTS. ee ter ALBERT HILL, DARLINGTON 
ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 


; - Catalogue 
Telephone: BEESTON 254009 Telegraphic Address: ANY WISE, BEESTON, s EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 
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3 UE DRYING PLANTS 





and combined drying and 
grinding plants 


A typical plant for pneumatic drying, suitable for many different products 
The equipment consists of the dryer (foreground), cyclone, dust collector 
and fan. 

We supply plant of this kind up to the largest sizes. 

Combined drying and grinding plants consist essentially of primary crusher, 
pneumatic dryer and grinding mill. We make and supply several different 


types of grinding plant — ball mills, ring roll 
mills, disintegrators, with classifier, cyclone 
and fan, or with air separator. 
BRITISH 
BR42/E 
To British ‘Rema’ Manufacturing Co. Ltd. 
One Industry Road, Sheffield 9 
Please post data on ...to— 
British ‘“REMA’ Manufacturing Co. Limited 


PROPRIETORS: EDGAR ALLEN & CO. LTD. 


ONE INDUSTRY ROAD - SHEFFIELD 9 


Telephone : 42721/2 
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e High efficiency e Great durability « Maintenance Free Operation 


e Uniform delivery ° Flanged and base mounted designs 


Various Models 


Max pressure : 140 - 2500 p.s.i. 


Capacity : 0.4 - 90 galls/min. 


Models also available incorporating heating 
jackets for pumping viscous liquids. 


Ideally suited to a wide range of hydraulic machinery, 
machine tools, food processing and chemical plant etc. 


Full details from 


J. H. LITTLE (Traction and Engineering) Ltd. 
51-52 BARBICAN, LONDON, E.C.I. Te! : MONARCH 6124 


Sole U.K. Agents for Screw Pumps exported by 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY 
P.O.B. 183, Budapest, 62. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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CUTTY SAEECY Steel Structures 


British & Foreign Patents & Regd. Designs 
Safety f= .S mobility —— 
Prevent accidents! Augur Safety Steps 

- can be used with perfect confidence. Built 
for hard wear and adaptable to all types 
of work. Fitted with retractable castors 
and Safety Domes. STEPS LOCK AUTO- 
MATICALLY WHEN MOUNTED. Ball- 
bearing swivel castors for easy movement. 
Recommended by Safety Officers, Factory 
Inspectors and Insurance Companies. 




















SI 











Platform Units as illus- 
trated above are built 
to special require- 
ments and to the same 
principles as the Augur 
Safety Steps. 


AUGUR Safety Steps 
All Welded Tubular 


Structures. Safety Rail 
for security taf has 4 A. & }. MAIN & CoO. LTD. 


Step off — 
it’s mobile 


- 





both hands free for 
work. 


Take the first step to safety— 
Use AUGUR CLYDESDALE IRON WORKS, VINCENT HOUSE 


Step on with confi- POSSILPARK, VINCENT SQUARE, 


dence and speed up , GLASGOW, N.2. LONDON, S.W.i. 
your work. & TELEPHONE: POSSIL 6381 TELEPHONE: VICTORIA 8375 


Manufactured by 
HAYES & BISHOP LIMITED, LONDON CALCUTTA CHITTAGONG NAIROBI 
for exclusive distribution by their Associated Company 


VULCASCOT (GT. BRITAIN) LIMITED ——— 
87-89 ABBEY ROAD, L NWS, Tel: MAids Vale 7374-5 
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NEW 


MASON PRODUCTS 








This is another Mason drafting efficiency development 
which has been designed to make completely full use of 
available space and, at the same time, to provide the draughts- 
man with every desirable and convenient reference, labour, 
time and space saving facility. The unit provides absolutely 
rigid support for the drafting stand assembly and is ideally 
partnered with Arclight reference units. Whether used in 
large or small assemblies the equipment ensures drafting 
comfort and freedom of drafting movement with the 
minimum of physical effort. The Arclight Cantilever Draft- 
ing Unit enables the draughtsman to work without the slightest 
impediment to his legs and feet. The unit has been designed 


ENGINEER 
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CANTILEVER 
EFFICIENCY 


to accommodate a Mason Minor drafting stand with any of 
several types of drawing board assemblies, according to choice. 
Also, it has been designed with a view to its use in conjunction 
with Arclight wood reference tables. —The equipment can be 
used in variously arranged installations, or as a single unit 
installation in a small office, or as an addition to existing equip- 
ment. The inestimable value of this cantilever idea is to be 
found in its characteristics of providing unrestricted drafting 
positions, flexibility of arrangement with reference units 
and filing equipment, attractive appearance and overall 
cleanliness — a new conception in drafting 
efficiency. 


and 


DRAFTING (URzy/n | 


T his is a wonderful material for all purposes and uses, 
ideal for either pen, pencil or type. Drafting Durafilm has 
been treated with an antistatic compound, to combat any 
build-up of static electricity, thus improving its resistance 
against dirt and facilitating its use in a copier. It is extremely 


E. N. MASON & SONS LTD. 


ARCLIGHT WORKS, COLCHESTER, ESSEX. 

SENTINEL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1. 
28-31 DALLINGTON STREET, LONDON, E.C.1. 

13-15 ST. VINCENT PLACE, GLASGOW, C.1. 

8-10 NEWTON STREET, MANCHESTER, 1. 

BROUGHTON WORKS, BLACKBURN STREET, SALFORD, 3. 
ALBERT ROAD, STECHFORD, BIRMINGHAM, 33. 

14 COOK STREET, LIVERPOOL, 2. 

51 VICTORIA STREET, SHEFFIELD, 1. 

6 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, 1. 
3 UNITY STREET, BRISTOL, 1. 








fast in print use and when used in conjunction with a high 
contrast diazo paper, produces prints of uniform quality 
and maximum contrast. Drafting Durafilm has a fantastic 
strength ; masters or drawings produced on Drafting Dura- 
film, with the ease of paper, are virtually indestructible. 


Telephone : Colchester 5191 
Telephone : CLErkenwell 4064 
Telephone : CLErkenwell 4064 

Telephone : Central 3775 
Telephone : DEAnsgate 3942 
Telephone : DEAnsgate 3942 

Telephone : Stechford 4442 

Telephone : Central 6514 

Telephone : Sheffield 21776 

Telephone : Leeds 23537 

Telephone : Bristol 29244) 
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hole free 
in every three 


The Speedicut “‘Chipbreaker’’ Drill operates at 
50°, to 400°, higher feed rates, with the safety 
given by chip control. It will therefore drill at least 
three holes in the time normally taken for two. 
We can demonstrate this to you on your own 
equipment. 

There are real savings here, particularly as you also 
get more holes between regrinds 


Sy Ba ro | (ll pee 
a wees / ; 


“CHIPBREAKER”’ 
DRILLS 


FIRTH BROWN TOOLS LTD., 


SPEEDICUT WORKS - CARLISLE STREET EAST: SHEFFIELD 4, 
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GIVES THE 
OPERATOR 


Much faster work is possible with Hicycle tools. The reason is simple. 
They operate at a constant working speed— with virtually no speed drop 
under load. And they are safe too — only 72v to earth. 


Up to 50% more output per shift is a matter of course with Hicycle OU ' : U ] 
— — 


heavy duty production tools—that accounts for their present success. 
~ —_—_—— — 
The Hicycle catalogue — sent to you free —describes the whole range of a” ™~ \ 


Hicycle tools and explains how you can get more output. 7 Y 


| ITSFAST \ 
_. VERY FAST , 


l 
\ 


ELECTRIC PRODUCTION TOOLS BY CONSOLIDATED PNEUMATIC 


FOR GRINDING AND POLISHING 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD * LONDON - SWE 
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Room to move 


Linear expansion and contraction, 
physical movement, misalignment, 
destructive vibration, noise trans- 
mission and shock damage are all 
fullycompensated by the use of Andre 
Rubber High Duty Flexible Expan- 
sion Pieces in main circulating pipes 
and auxiliaries. They are available 
for pressures up to 200 p.s.i., depend- 
ing on bore size, which may range 
from 60° to 14°, They are highly resis- 
tant to corrosive fluids and gases over 
a very wide range of temperatures. 





AN 1D) 4. aOl>)>)4,0) FLEXIBLE EXPANSION PIECES 


A SILENTBLOC COMPANY 


ANDRE RUBBER CO. LTD. KINGSTON BY-PASS SURBITON SURREY 


Telephone : Elmbridge 6580/3 Telegrams : Andre Surbiton 
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here is a man cutting costs 
and solving his guard problems with 


Weldmesh 


Regd. Trade Mark 


Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belf 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London 
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The NEW) Blakeborough 


POW 
GHEGK 
VALVE 


A power-assisted, quick-closing non- 
























return valve for turbine bled steam 
lines, delivery lines from compressors, 
etc, where instant response with free- 
dom from risk of sticking is essential. 
In addition to its positive, extra-rapid 
closing feature, this valve has impor- 
tant advantages over previous types 
in the way of compactness, reliability, 
and economy. Available in all required 
sizes from 2 in. upwards, for pressures 
up to 450 psi. and temperatures up to 
900 F. 


rr SBLAKEBOROUGH 


For further details see publication 241, 
free on request. 





J. BLAKEBOROUGH & SONS LIMITED BRIGHOUSE ENGLAND 
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GRAF TON 


DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 


Telegrams : 
GRAFTON, BEDFORD 


Telephone : 
2490 
















Pt) A ee al 


"> POWER UNITS AVAILABLE FOR CONVERTING 
aad STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 





© 2 ‘ a 
"rtp Ta, Se - ee 


ee — 7 
SO oa ne ee r ie 
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§ g a century of experience in 


V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


5 e THRAPSTON, near KETTERING 





Telephoner THRAPSTON 53! and $32 
Telegrams; “GRACE” Thrapston 
Enter No. 682 on reply card 





introduce a new range 
of 500 voit SWITCHGEAR 


CHROME-PLATED FRONT OPERATING SWITCH HANDLES 


FABRICATED STEEL ENCLOSURES 


SEMI-ENCLOSED REWIRABLE OR H.R.C. CARTRIDGE FUSES 


15, 30, 60, 100 AMPS. 


@ Fabricated cases are of heavy gauge sheet steel with 
hinged covers, rustproofed and finished grey stove 
enamel 

@ The “Exel” range is fitted with chrome-plated front 
operating switch handles, a feature which permits more 
compact assemblies on switchboards or panels. 


@ The “ON” and “OFF” positions are clearly shown by 
an indicator associated with the switch handle. 


@ Fuse bases are of the new “Kantark-Exel” pattern, 
which will accept semi-enclosed rewirable or H.R.C 
cartridge fuse carriers 

@ M.E.M. H.R.C. cartridge fuse carriers are designed to 
accommodate H.R.C. cartridge fuse-links to B.S.88:1952 
Appendix “J” Dimensions, Form A-Offset Tags 

@ M.E.M. H.R.C. cartridge fuse-links are available for use 
with this range of switchgear, and have been AS.T.A 
certified for Category of Duty 440 AC3 (16,500 amps), 
440 AC4 (33,000 amps) and 440 ACS (46,000 amps) 

@ “‘Excel’’ switches comply with the relevant Temperature 
Rise, and making and creaking Capacity Tests of B.S.86/ : 
Part |, 1955, and switchfuses with B.S.25/0: 1954. 


» ++ and so many other features, too. 


Write for M.E.M. List No. 450 

















REDDINGS LANE, TYSELEY, BIRMINGHAM, 1] 
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THERE’S 
PLANT GAPACITY 
AT GARRON 


THE 











It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and 
sheet metal fabrication are on call to manufacturers who find 
it uneconomic to tool up for the special job. The technical 
advisory service of Carron is ready at all times to help iron out 


production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of 
work up to 5 tons; moulding and machining capacity for non- 
ferrous components up to 5 cwts., including high speed routing 
and precision milling Fabrications, too, light and heavy gauge. 
stainless steel, press tools, welding. From small light gauge sheet 


metal to large plate welded fabrications, Carron can quote 


CARRON 





CARRON COMPANY - GARRON - FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4, CENtral 758! (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1, 125 Buchanan 
Strect, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 


ne ee 
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In 28 pulley sizes, 
3° to 7” diameter. 
Interchangeable 
bushes to fit shafts 
of any size. All 
steel construction 


* Please send for 
full details 


4 . 4 : ’ P 

lo ft any biye Mint 
DOUGLAS, LAWSON & CO LTD - BIRSTALL LEEDS ENGLAND 
Telephone: BATLEY 598 & 599 Telegrams: “PULLEYS” BIRSTALL, LEEDS 





© 
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WELDED 
FABRICATIONS 


GENERAL MACHINING 


Modern Conveyors 


LIMITED 





AYNHO ROAD, ADDERBURY 
BANBURY, OXON 


Telephone : ADDERBURY 2386/9 








Enter No. 693 on reply card 
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UNDERDRIVEN © 
COLD 

FORMING & 
KINEMATIC 
PRESSES 





High accuracy, improved physical properties in the 
component, and material economy, are the very substantial 
advantages offered by the cold forming technique. 
Characterised by the fact that solid material is made to 
flow plastically by the application of very heavy pressure, 
the process offers high economy for the production of 

a great variety of shaped components. 

Maypres Cold Forming Presses have been specially 
developed for the process and incorporate underdriven 
twin connecting rods in tension, eliminating tilting 
moment ; adjustable stroke (Pat. app. for) and ram speed ; 
hollow ram for fitment of special equipment ; and on 
certain models a shock absorber (Pat. app. for) 

ensuring gradual pressure build-up. 

Standard designs in three sizes of 100, 160, and 

300 tons maximum pressure. 


Enter No. 701 on reply card 
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FOR COINING 
COLD FLOW PRESSING 
PLANISHING . SIZING . BENDING 
DRAWING 

FINE STAMPING 





TOGGLE TYPE PRESSES 


If material has to flow into complex shapes it needs time. Bending is a 
form of flow processing which also needs time, and cutting edges hold up 
longer if cuts are made slowly. 

The Maypres range provides a new solution to this time/speed problem. 
Based on a toggle systern it operates in tension with the ram being pulled 
downwards by a twin linkage which gives much less lateral deflection, 
thereby increasing the accuracy of tool guidance. 








Features include: Free access to tools from all sides ; speedy and accurate ~ 
ram positioning ; quiet operation and versatility. 
Made in seven sizes from 30 tons to 800 tons maximum pressure. 











MKR 2-200/40 MKN 2-600/14 was vires © 
i i fl h duty double sided Asmaller toggle type press, the design o 
A versal 00. oat of atte ae ee of 400 tons maximum which increases the accuracy of tool 


special design, capable of 200 tons maxi- 


mum pressure (fixed stroke). pressure. guidance. Capable of 100 tons pressure. 


vets C 


WICKMAN = LIMITED 


FACTORED MACHINE DIVISION 


Fletchamstead Highway, Coventry 


Telephone : Coventry 4035! 
562 F42 


Enter No. 711 on reply card 


Reliable Automation 


BY PNEUMATICS, MEANS 


ROSS 
AIR CONTROL VALVES 


OW FOR CATALOGUES FROM : 


os - » SEN 
THE WELLMAN 


SMITH OWEN 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Illustrated above is a ‘‘Ponticrat” Bottle Crating Machine 
manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, 
equipped throughout with Ross Air Control Valves. This 
pneumatically operated machine can load bottles into crates 
at the rate of 24,000 bottles per hour. 


ENGINEERING CORPORATION LTD 
WORKS: DARLASTON, South Staffs, & BELFAST. 











kinds 
of 
couplings 


a J oem we 


Bottom loading-truck, using 2%" Self-Sealing 


Hose Exchange Room at Staniow. 
Couplings. (Power Petroleum Co. Ltd.) 


(Shell Refining Co. Ltd.) 


Freny-Henrdoll 


14” Self-Sealing Couplings 
in use on Vacuum Oil 
Company Tanks. (South Africa) 


Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 

Hose and Tank Units are fully coupled. On 
disengagement, the valves return to the self- 
sealing position before the Units are uncoupled. 
Avery Hardoll industrial couplings are widely 
used for rapid, safe bulk-handling in breweries, 
aviation, and for food processing industries. 





For complete details about the new facility that 
Avery-Hardoll couplings bring to liquid transfer, write to 


AVERY-HARDOLL LIMITED 


Oakcroft Road, Chessington, Surrey, England. 


Tel: Elmbridge 6221/7 
Enter No. 722 on reply ca-« 
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The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 
Maximum resistance to frictional wear and fatigue. 


Improved resistance to corrosion by water and steam. 





Particulars from:— 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ** NITRALLOY, SHEFFIELD.” 











Enter No. 733 on reply card 





NUFACTU Rs r 


No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
This Catalogue gives you fact-packed informa- or Bevelled for Welding, etc. The Coupling can be used on 
tion on Evertaut Shelving and Works Equipment Bends, Tees or Crosses, and can be inserted into an existing 

pipeline without moving the pipes laterally. The WILSON- 


...arange that meets your every requirements, SEAMARK COUPLING has many and varied applications 
saves you not only space but time and money, and has given the Engineer a new and useful pipe-laying tool. 
too. Write today for a copy to keep in your files. Please write for Wilson-Seamark Catalogue. 


EVERTAUT LTD., Dept. W, WALSALL ROAD, PERRY BARR, BIRMINGHAM, 228 WILSON PIPE Fl I I INGS LIMITED 


Irvine Ayrshire 
Enter No. 731 on reply card) | ondon Office: 40 Palace Chambers, Bridge Street, London, S.W.!. 
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Forged steel rolls for all types of mills 


Whether required for the hot or cold rolling of ferrous 
or non-ferrous metals, or for use with non-metallic 
materials, Firth Brown can offer Forged Steel Rolls of 


the highest quality—particularly those of the fully hardened 


type. 


FIRTH ) BROWN 


Va 


ALLOY STEELMAKERS : FORGEMASTERS : STEEL FOUNDERS * HEAVY ENGINEERS 


TreoSs riaTH 4 IOHN BROWN Limireo SHEFFIELO ENGLAND 


Enter No. 741 on reply c. 





Phenomenal! 


It weighs 
only 79,000 Ib 
—yet it lifts 


90,000 lb 


0 ES . 


OG. @ 545 SPRAWLER 


© 


Enter No. 751 on reply card 


Nothing, anywhere in the world, approaches this 
superb machine. Unrivalled in its performance. 
Unrivalled in its time saving versatility. 
Unrivalled in its never-say-die reliability. 


Lifts up to 90,000 lb (with outriggers set) - Booms up to 120 ft 
Weighs only 79,000 Ib (with 40 ft boom) 

Stripped of boom and counterweight — weighs only 51,000 Ib 
Easily transportable on low loader 

Height reducible to 12 ft 5in - Convertible to dragline or grabcrane 


See it at the Public Works Exhibition, Stand No 42 
or get full technical details from 


NCK-RAPIER Limited 
32 Victoria Street, London 8.W.1 


TELEPHONE ABBEY 6738/9 CABLES EXCASALES LONDON - A NEWTON CHAMBERS COMPANY 
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SHELF 


eco SHAFT-KING 


SPEED REDUCTION DRIVES 


A ready-made answer to your speed reduction problems 


"SHAFT-KING” fits directly on to the shaft of your machine 
by means of an exclusive keyed tapered bushing which is 
adjustable for various sizes of shafts. It can then be con- 
nected by a short centre V-Belt or '' PowerGrip” drive to 
any make or type of motor. The concentric shaft design and 
the overload release torque arm ensure complete protection 
against sudden shock loads. In three sizes for } to 12 H.-P. 
in two ratios 13:1 and 20:1. Other sizes will soon be 


announced. 





Literature immediately available on request. 


Wm. KENYON & SONS LTD 


DUKINFIELOD CHESHIRE Tel: Ashton-u-Lyne 1614/7 & 3673/6 
("“AMPULCO SHAFT KING" 1S A REGISTERED TRADE MARK) 
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A Helical Pinion with Wobbler ends 
Teeth built up and machined to 
correct contours: wobbler ends 
built up and ground to standard. 


Pp. W. 


HEAD OFFICE & WORKS: 
SOUTHALL, MIDDLESEX. 


Telephone: Southall 65/1 (5 lines) 


SCOTTISH OFFICE & WORKS: 
32 Burnfield Road, Giffnock, GLASGOW. 
Telephone: Giffnock | 125-6 


WEST COUNTRY OFFICE & WORKS: 
TEIGNMOUTH, Devon. 
Telephone: Teignmouth | 325 


DILLOWAY LTD. 


28, 1960 


A 25T (54° deep) Spur Wheel 
to work at varying centres, 
reconditioned by the 
Dilloway method. All teeth 
built up and machined to 
correct contours 





CLYDE © 
DOCKSIDE 








Enter No. 771 on reply card ' 


INCORPORATING . AP a eer 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 

by an electro-hydraulic transmission system. It has established 

new standards of smoothness, reliability, and operational speed 

for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 

Send for the Clyde 


CLYDE 


CLYDE GRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodiey Telex’ Telex 55159 





Telex 77443 


Enter No. 772 on reply ca 








Manufactured under licence from Ferrand & Frantz ing. Villeurbanne. British Patent No. 705, 148 


MODERN FACTORIES NEED 


REEL ABOVE ALL ELSE 


TO SAVE SPACE AND GIVE 


INCREASED HEIGHT OF LIFT 
-with reduced building cot / 





Réel is the only modern overhead crane specially created to meet 
modern industrial demands for higher mobility and efficiency. The 
unique Réel design carries the crane to within inches of the roof, giving 
maximum height for lifting. Enclosed girder construction combines 
lightness with great strength, allowing more economical running and 
maintenance. There are capacities to suit all requirements. Handling 
of goods is faster, safer and more economical with Réel—why not 


contact us now for full information. 


ee SR iT IRM overhead 
VW "travelling 
crane 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


Telephone: TIPTON 12: 


ORONATION WORKS «+ HAINGE ROAD «: TIVIDALE + TIPTON «+ STAFFS 
Enter No. 781 on reply card 
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FORGINGS 

Accuracy of forging and ideal hea 
treatment are the Keynotes of t! 
Cary Forgings. Capacity up to5cwt 


FABRICATIONS 


2 Cary have the experience and the 
capacity to fabricate all gauges of 
steel from sheet metal to heavy 
mechanical handling structures 
and straight chassis. 

3 PRESSINGS 
Cary supply Press Stampings to all 

Industry and have 


Sections of 

capacity for their 70 ton, 400 ton 
and Hydraulic Presses. Specialities 
include anti-sway bars, light 
compound angle and heavy railway 
brackets. 


Write to-day 
for literature 
describing 


the many WILLIAM E. CARY LTD RED BANK MANCHESTER 4 
CARY Telephone ; DEAnsgate 7881 Telegrams. Carybank Manchester 


products and Main Scottish Factory : Blantyre Industrial Estate, High Blantyre, and at Aberdeen, Dundee 
Carlisle, Bethesda, Salford, Stoke-on-Trent, Loughborough. Coventry and London 


services for all types of industry 





Enter No. 791 on reply card 
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MILD, MEDIUM AND HIGH CARBON 
TRUBRITE STAINLESS STEEL STRIP 


Cc)... 
= 
pees 
cy 
| 
Tame 
a a 
phsetna 


ALSO PRODUCERS OF BRIGHT STEEL BARS, 
HIGH STRAIN AND STAINLESS STEEL WIRES. 


The best raw materials—the finest and 
most up-to-date production plant and 
rigorous inspection—ensure that LEE'S 
Stee! is constantly true to specification 


ARTHUR 





Head Office & Works: Trubrite Stee! Works, Meadow Hall, Sheffield. 
Tel: Sheffield 387272 
London Office. Stafford House, 40/43 Norfolk St., Strand, W.C.2. 
Tel: Tempie Bar 7187/8 
Birmingham Office. 191 Corporation St., Birmingham 4. & SONS LTD 
Tel: Central 6801/2 
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Slag Handling 
at Gartshetrie 


A contribution in 


| TUBULAR STREL 


by Sutcliffe 


A view of the main conveyor 
with one of the penthouse 
Se covers raised. 


Sifacliff Q Prtains Best Crwoyors 


Please write for a copy of our publication “Industrial Conveyors” quoting reference EG/116 
RICHARD SUTCLIFFE LIMITED - HORBURY WAKEFIELD 


Ge asis 
EN 116 


Eater No. 811 on reply ard 
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Designing with 


NITE 





McNEIL ' 


manhol doo) \ bes MEEHANITE 


COStings 


production | ° production nae 
costs 


fo) Qilr-VFECECIVECTS, 


horl rs. €lc. 








HEAVY;STEEL PRESSINGS 
FOUNDRY LADLES 

FABRICATED STEELWORK 
WELDED CENTRAL 


HEATING BOILERS 


CHARLES McNEIL LIMITED Few ome ol gee 


KINNING PARK HYDRAULIC FORGE design affects casting cost. We shall 
be happy to send a free copy on 


570 SCOTLAND STREET, GLASGOW, S.1 S ° 
Phone: South 1131 pecify request. 


Grams: “McNeil, Glasgow” 


ees, MEEHANITE 


for better iron castings 


THE INTERNATIONAL MEEHANITE METAL CO. LTD. 
MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY 


Telephone: Epsom 3507-8-9 Telegrams: Meerion, Epsom Cables: Meerion, Epsom 
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Simplified Control with NEUMO 


AIR OPERATED PUMPS & MOTORS 


Many industrial users are finding that contro! of liquid flow by 
means of a simple valve in the delivery line is all that is required 
when using Neumo positive displacement air operated pumps 
This valve may be at any distance from the pump enabling opera- 
tors to control pumps at distant points of delivery 
The system is reliable because no extra contro! geor is employed, 
the pump merely stalling by back pressure in the delivery line and 
, recommencing delivery upon release of the pressure. The possi- 
Pumps are made in a wide variety of f bility of raising undue pressure in the line is avoided by automatic 
materials to cope with all liquids. over-load devices in the pump which can be set to come inte 
Neumo motors containing only two action at a predetermined pressure. 
moving parts are a safe, reliable means of 
obtaining reciprocating motion and again Write for further details to: 


may be stalled without damage. : ' NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 

















Enter No. 823 on repli 
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TF YOU USE POWER 
YOU NEED FERODO! | 


@ Longer life with fewer replacements 
8 Smooth transmission of power 
® Safe, dependable braking and control 


Fit Ferodo first to last 


FRICTION LININGS FOR INDUSTRY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH «- A Member of the Turner & Newall Organisation 


Enter No. 831 on reply card 





a4 28.1960 THE ENGINE! 











The IN TERTEST Dial Caliper Gauge sent,” Wey” Crane 3 Motor, electrically 


Metre Gauge. Duty — operated Fixed Whari 
SHOCKPROOF An ideal instrument for the accurate | faa ton + Cone, Det Sane 
JEWELLED MOVEMENT measurement of Internal Grooves, oy &. cute tres . et 
particularly Circlip Grooves. 
MODEL: 51 $2 7\ 72 73 74 75 76 
2°~6" *4°—8" -4°-1'2" B°-1°6" 1°2°-2:0" 1°6’-2'4 2:0°-2°6" 2°4°-3'2 























tity — 


FULL DETAILS FROM :— 


CAROBRONZE LTD., School Road, Belmont Road, London,jW.4. 
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WORMS 


WORM 
WHEELS 


' CRANES 


; : : STEAM 

CHAIN ; a Gennes am a DIESEL 

GEARS , P a ie ata a ', DIESEL-ELECTRIC 
ELECTRIC 


HELICALS 


Complete a All materia! 

standard 
Supply >. pitches to 

Cutting Only | 7ft diameter 








General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 








Send your enquiries to 


\¢ ef; 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., Telegraphic Address. CEST Telephone Nos. : 


7 “ Lifting, Lerester — 22575-6 
New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: “‘ Gears ”” 3 — 
Enter No. 842 on rep!y card Enter No. 843 on reply card 











COUPLING 


World famous for outstanding performance and 


reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 
Spacer and others. 


A Bibby 
Brakewheel Coupling 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.WAJ 


Enter No. 844 on repl) 











VAUGHAN BROS ©) LTD. 


LE WORKS “SWILLENR ALL STAFFS. 








HYDRAULIC 
PRESSED 


IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTO 
PARKS FORCE LTO PROPRIETORS 
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FINEST WIRE CLOTH 
HEAVIEST SCREENING 
WIRE GAUZE 
WIRE CLOTH 
SIEVING 
SCREENING 


Telephone 
Shoreditch 9582 


PHIPP STREET 
LONDON E.C.2 


Enter No. 862 on reply card 











PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. ['¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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NO MORE 
D.C. MOTOR 
PROBLEMS ! 


E.P.E. turn D.C. problems 
into D.C. motors” 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price 
Some people still think so 


They don’t know about E.P.E 


"BPE. specialise in D.C. equip- 
Mem, combining their Many years 
experience in this field with a keen 
interést in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you’ve a D.C, motor problem 
why not bring it along to E.P.E ? 
If they haven't a solution in stock, 
they'll be happy to make one for 
you ! 


ELECTRICAL POWER 
ENGINEERING CO. (8’ham) LTD. 
Bromford Lane, Birmingham & 


"Phone : STEchford 2261 
"Grams: Torque ‘Phone Birmingham 
Office: 42 Grand Buildings, Trofalg 
Squore, W.C.2 Phone. WHitehall $643 and 7963 


Oct 


28, 


1960 


THE 


I 


NGINI 








We Manufacture: 
A large range of 
coil « flat springs 
One off or bulk 
production to 
specification 


HILL & JACKSON (sprincs) LTD. 


SWAN LANE: WEST BROMWICH 


TELEPHONE: 0462-3 WEST BROMWICH * TELEGRAMS: FLEXIBLE, WEST BROMWICH 


Enter No. 865 on reply card 
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Wherever 
there is Industry 


there are 






tories 





| 


Hil) 











G A N NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


efractories Ltd 


MOR 
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WE MAKE MARINE GEAR UNITS 


write for leaflet 
MAR 600 


to selling agents 


FERGUSON « TIMPSON LTD. 


LONDON GLASGOW LIVERPOOL 


HULL NEWCASTLE CARDIFF 


















ALFRED WISEMAN &CO.LTD., Glover St., Birmingham? as: 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 




















— 











FOR Misc and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning, Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 








mM 








A.D. and A 
approved 














—— VV. W. CO., LTD. 4 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 6761 (6 lines) — 
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An end 
to low-capacity 


THE 





conveying 














OUTLET 








The Simon Squeegee Solids Pump handles 
almost all types of powdery materials. 


economically. 


No damage whatsoever occurs if the pump 
runs dry. 


Very little conveying air is required, thus 


Quantities up to 8000 Ib. an hour are moved 
4 | eliminating costly dust-collection apparatus. 


These are only four of the many advantages of the out- 
standing new Squeegee Pump, a solids pump that has the 
answers to all short-transfer conveying problems. 

It cannot burn out if the feed fluctuates or stops, it is 
neat and easy to install, it does not become clogged by 
clinging materials. On the Squeegee Pump a rotor with 
four equidistant rollers squeezes the materials progressively 
through a flexible tube, compressing and releasing the tube 
in turn, thrusting the material through in a continuous 
stream. Distances up to 200 feet are usual. 

The Squeegee Pump is entirely new and has money-saving 
applications in a host of industries. 


Send for publication MSD/1 


M wy t | 





jy 





INDUSTRIAL 
PLANT 


IM 


HENRY SIMON LIMITED - 
Telephone : Gatley 3621 - 






U lhl 


CHEADLE HEATH - STOCKPORT 
Telex : 66-287 
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Pegliers 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 


Designed for working pressures up to 150 Ib. p.s.i., 


Peglers 


gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result ofa 
long tradition of careful craftsmanship allied to modern 


production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 


Swinging type. Sizes i’-2” — 
Female ends tapped BSPT 
(taper) BS21 2)”"-3"— Female 
ends tapped BSPT (par) BS&. 


1060 VERTICAL CHECK VALVE 


Sizes }"-2°— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends tapped BSPT 

(par) BS8. 








1043 FLANGED HORIZONTAL U:XECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes j*-2". Flanged to 
BST ‘E’ as standard or BST 
*F’ on reguest. 


1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 


24"- 4°— Female ends 


tapped BSPT (par) 
BS&4. 


Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


PEGLERS LIMITED - DEPT E - BELMONT WORKS - DONCASTER 
BIRMINGHAM OFFICE: 


28 . THORP STREET - 


BIRMINGHAM 5S 


LONDON OFFICE AND WAREHOUSE: 


PRESTEX HOUSE - 


MARSHALSEA ROAD . &.E.4 Tes wi 


Enter No. 892 on reply card 
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PROCESS 
DUSTS 


Controlled 
and 
Collected 


A Textile Filter handling zinc oxide b + —_ Tit mls s 
4 Scrubber dealing with dust from a foundr\ 


shake-out 


lantovent 


® All types of dusts handled 
®@ No manufacturing process restrictions 


® Simple self-contained units or complex 
full scale plants installed 


® Maximum collection with minimum maintenance 


The skilful design, first class engin- 
eering, and robust construction of 
Sturtevant Dust Collection plants 
promote trouble-free operation under 
the most rigorous conditions. Em- 


ploying every kind of up-to-the-minute 





equipment they meet __ stringent 
collection requirements efficiently at 


a fully economic rate. 


Cyclones collecting dust from ore and limestone 
crushers, screens and conveyors 


Enquiries to our reference Z/101/E 








ee" Sfaativont Reed 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W 


Enter No. 901 on reply cay 
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fatere | 9s Upon 
-)irpp reflection 








To OBTAIN A HIGH FINISH, blemish free on plastic sheeting. 











Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 


have many uses in engineering. 
The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet E\| 


t3\(I/ FESCOL LIMITED - NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall! 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND : DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.8.W. 
TGA fela 


Enter No. 911 on reply card 
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OVER 1,000 TESTS prove the reliability of J. & P. 


‘D’ Fuse-Switches for overhead line protection. 


During an extensive research and testing programme involving 
over 1,000 short-circuit tests, J. & P. have again proved the 
efficiency of the Type ‘D’ Fuse-Switch and with only minor 
modifications to the original design have succeeded in up-rating 
it to 150 MVA at 11kV. It has been fully certified for this 
breaking capacity at the C.E.S.I. Laboratories, Milan. 


250,000 UNITS and 25 years experience lie 


behind the J. & P. ‘D’ Fuse-Switch. Few items of electrical2 
equipment have been so thoroughly proved in the field as the¥ 
‘D’ Fuse-Switch which has undergone only minor changes in 
design since it was first introduced in 1934. 


CHARLTON, LONDON, S. 
ENGINEERS AND 2a MAKI 
(a OF o am Oh te 
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... we'll play it! 





Our group of companies 
isn't what you might Fie 
call “A one man band” C 
but we do have the same Ww 
co-ordination of movement, 


that complete control 
Plain, Plastic Covered 


Just call the tune... 


necessary for such a 
performance, thus enabling 
us to give specialised attention 
to every request 


DUCTI 


WILLENHALL, STAFFS. TEL 60! 


or Electric Galvanised 

STRIP, 

SHEETS, TUBES, 

BARS, 

COLD FORMED SECTIONS, 
POWER PRESSES, 
TUBULAR & GENERAL 
FABRICATIONS 


FOR 
ANYTHING 
IN 

LIGHT STEEL 


FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 
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turning out 


the big stuff is nothing new for Crofts. They’ve been doing it for years 
Really big stuff, too. Spur and helical gears up to 185 in. diameter, 
37 in. face width, 5 in. CP—that’s the way Crofts talk. 


Here’s a spur in Crofts fitting shop being turned into a powerful 
help to somebody, and it could be you. When it comes to big stuff 
casting, machining and cutting), call Crofts—they’ve been doing 


it for years. 


* Customer’s blanks can be cut and gears manufactured to special order, 
but remember Crofts STOCK RANGE includes Spur and Mitre Gear Drives 
up to 70 h.p. and Bevel Gears up to 44 h.p. We also produce Internal Gears, 
Racks and Pinions, Worms and Wheels, Spiral Bevels and Spiral Mitres 
And Crofts can handle Steel Castings up to 8 tons! Publication 159 tells 


SS Nena, aie ts 2 ere ee 


the whole story—your copy’s waiting. 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams: ‘Crofters Bradford Telex"’ Telex 51186 


BRANCHES AT Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds 
Liverpool London Manchester Newcastie Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation 


Enter No. 941 on reply card 








THE ENGINEER Oct. 28, 


POTTERS 


Below: TUNNELLING SHIELD. Trial erection at our Works of one of the two 3/ ft 
dia. Shields used at Potters Bar in connection with the doubling of the permanent 
way under the British Transport Modernisation Scheme 

Chief Civil Engineer : British Railways, Eastern Region, A. K. Terris, M.1LC.E 
Consulting Engineers : Sir Wm. Halcrow & Partners 

Main Contractors : Charles Brand & Son Led 


D CLYDE TUNNELS 


B 


Above One of two 32ft. Sin. dia. Tunnelling Shields for the Corporation of Glasgow—Clyde Tunnel, designed and ma 
factured by Westwoods to the requirements of the Consulting Engineers, Sir Wm. Halcrow & Partners, and the Ma 
Contractors Charles Brand & Son Led 


Left CLYDE TUNNEL GLASGOW. Pressure Bulkhead (plating removed) 32ft. dia. with connection for airlocks, for use 
the Glasgow Corporation Clyde Tunnel 

Designed and manufactured by Westwoods to the requirements of the Consulting Engineers Sir Wm. Halcrow & Partne 
and the Main Contractors Charles Brand & Son Led 


Below STEEL MOULDS FOR CONCRETE. View of completed linings of the new Potters Bar Tunnel opened last year as 
part of British Railways, Eastern Region, Modernisation Scheme iMustrated by kind permission of British Railways. Our 
contract included the design and fabrication of the special precision moulds for the segments shown and for the invert segments 
to the requirements of the Main Contractors Messrs. Charles Brand & Son Led, onsulting Engineers Sir Wm. Halcrow & 
Partners 


JOSEPH WESTWOOD & co. LTD. 
NAPIER YARD, MILLWALL, LONDON, €E.I4 


Telephone: EASt 1043. ° "Grams: Westwood Easphone London. Enter No. 951 on reply card o 
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ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 


From 


PLATT MALLEABLE CASTINGS LTD. |! 
. LEAMORE - WALSALL | 


CLIVE FOUNDRY 
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CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 
ALL PRESSURES UP TO 15,000 P.S.I. 
.- for pure dangerous 
or corrosive 
gases and liquids 
% No glands — therefore no losses. 


% Absolute purity of gas or liquid 
always maintained. 





HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 








Many new gas burner applications are 
possible by the introduction of “ Target” 
gas burners. In this system, air and gas 
are intimately mixed producing pencil 
flames of high intensity which require no 
additional air for combustion. It is therefore 
suitable for use in the open or in closed 
combustion spaces. The velocity of the 
mixture issuing from the jets promotes 
turbulence and high rates of heat transfer 
The burner consists of mutiple jets which 
can be arranged to suit any flame pattern 


Write for Bulletin GB./ 


Write for Brochure and full details to * — ene cheays sgwenemse 


ten Aquat for sho Usted Kington DOWSON & MASON LIMITED 
C. T. (LONDON) LTD. 27 Ashley Place, Westminster,| p~imaWwoRKS - LEVENSHULME - -IMITED 


London, S.W.1. Tel: Tate Gallery 8631 (6 lines) Telephone : HEATON MOOR 625! (Slines) Telegrams: Gasify, Manchester 19 
Enter No. 963 on reply card 
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A BRITISH Impact Extruding Press 


The outcome of many years of de- 2GsS MRR Reis aS 














velopment work and practical experi- 
ence amongst producers of forged, 
coined and extruded components. 
Rhodes specialise in impact extru- 
sion presses—vertical and horizontal 
with knuckle joint or crank operation. 
Another Rhodes Speciality... 


IMPACT 


RHODES EXTRUDING 
PRESSES 





BUILT TO THE RHODES STANDARD 


JOSEPH RHODES AND SONS LIMITED 
BELLE VUE WAKEFIELD TELEPHONE 2756 (3 tines 
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Telephone: Guildford 62861 (6 lines) 
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Exhaust noises from both stationary and 
mobile engines are effectively controlled by 
the Vokes N.C. range of silencers. Their 
low back pressure places no demands on 
engine power and lengthens the intervals 
between system clean outs. 

The silencers are of all-steel welded con- 
struction ; drain cocks are provided in each 
chamber and inspection doors allow easy 
access for cleaning. In addition to the 
standard exhaust silencers, spark arrestor 
types are available. Splitter absorption 
silencers for suppressing the constant whine 
associated with turbo-blowers or high speed 
fans can also be supplied. Please write for 
fully descriptive leaflets. 














I rier “tnt WH0 Wri 


Telegrams: Vokesacess, Guildford, Telex. 


Vokes Silencers Brief Technical Data 
N.C.2. Exhaust Silencer—in sizes from 44” 
to 208” overall length. 
N.C.3. Exhaust Silencer (as N.C.2 but with 
side entry)—in sizes from 44” to 220”. 
N.C.4. Spark Arrestor Silencer—in sizes 
from §04” to 266}”. 
N.C.s. Spark Arrestor Silencer (as N.C.4 
but with side entry)—in sizes from 50}” to 
277%". 
The pressure drop across the N.C. 2 & 3 
is approximately 34 Velocity Heads, and 
across the N.C. 4 & §, 44 Velocity Heads, 
based on the mean velocity in the inlet 


pipe. 
N.C.S.P.3 Splitter Absorption Silencer — 
in sizes from 60” to 114”. Available with 
rectangular or circular flange connections. 
Standard models are capable of accommo- 
dating temperatures up to 1000°F. 


VOKES LIMITED 
HENLEY PARK - GUILDFORD 


Telex: 8-535 Vokesacess, Gfd. 


hhh! 


NOISE EFFECTIVELY 
CONTROLLED BY VOKES 
N.C. EXHAUST SILENCERS 


Vokes N.C. exhaust silencers are the 
practical result of comprehensive research 
which Vokes technicians have carried out 
in their acoustics laboratory. The silencers 
make use of the detuning method of noise 
control, using a special form of double 
expansion chamber with long internal 
connecting tubes. These are so arranged 
that pass frequencies or regions of low 
attenuation due to halfwave reson.nce of 
the chambers are eliminated, thus maintain- 
ing a broad attenuation band. The tube ends 
are slotted to discourage pipe resonances. 
Vokes N.C. silencers are widely used in 
factories, ships, power houses, locomotives 
and large commercial vehicles. 


SURREY 


Represented throughout the world. 


vsi7 
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MR MADDOX IS READY TO TOTEM he is the Big White Chief of 


Central and South Wales and the West Midlands. By post, telephone or smoke signal, 
you get in touch with him for cast iron rainwater, soil and drain goods in this area. 
He is also the one to contact for the Allied Advisory Service. Send him your drawings. 
He will see that you are informed as to what pipes and fittings would best suit your 
needs and will arrange supply through your merchant. Mr Maddox (or one of our 
other eight pipesmen, depending on where you operate) will be your personal 


contact, always. Swift as an arrow with orders, too. No delays. No ruffled tempers. 


Pipes of peace, in fact. For area 1 telephone Stockton 65291; for area 9 telephone 


Falkirk 2441; for all other areas telephone Wellington (Salop) 510. C) 


rainwater and soil goods division of A L Li E D | RO N FO U Ni D E RS 


_ 


KETLEY WELLINGTON SHROPSHIRE 
=, Enter No. 981 on reply card 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - 


Lineage Rate. 


SITUATIONS VACANT - 


4/6 per line of approximately 6 words. 


TENDERS - 


Minimum 18/-. 


EDUCATIONAL - 


BUSINESSES and PREMISES - 
PATENTS * MISCELLANEOUS - AGENCIES - DIRECTORS * PARTNERSHIPS 

Inch Rate. 54/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page 654. 


BUSINESS OPPORTUNITI: 


12 lines to | Inch. 
Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING * DESIGN SERVICES - FOR Hini 


Lineage Rate. 


4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 


12 lines to | inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (/2 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 1/2 Inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it Is a 4-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


Use of Box Number. 


2/- which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C. 2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


WILLESDEN TECHNICAL COLLEGE 
DENZIL ROAD, WILLESDEN, N.W.10 


Principal : L. L. ALLEN, B.Sc(Eng.), A-K.C., 
M.LMech.E., M.LE-E., M_LProd.E 


DEPARTMENT OF MECHANICAL AND 
PRODUCTION ENGINEERING 


Applications are invited from University graduates 
for the following posts : 
(a) LECTURER to teach TWO subjects from the 
following, up to Higher National Certificate standard 
Production Engineering 
Industrial Administration 
Strength of Materials 
Theory of Machines 
(b) LECTURER to teach TWO subjects from 
the following, up to the Higher National Certificate 
or appropriate City and Guilds’ Final standard : 
Applied Thermodynamics 
Refrigeration Engineering 
Instrument Technology 
Willesden Technical College is a large college 
situated within a short distance from the centre of 
London. The college offers to a high standard a 
very lar range of courses in Mechanical and 
Electrical Eagincering. Architecture and Building, 
and this level of work is rapidly expanding 
Engineers interested in an academic career will 
be given every opportunity and encouragement to 
continue their studies and to take an active part in 
research and development projects 
Salary within the range £1408 to £1601 
annum 
Further particulars and application forms (fools- 
cap s.a.e.) from the Clerk to the Governing Body, 
163, Willesden Lane, N.W.6. (To be returned in 


two weeks.) 
GURR, M.Sc., Ph.D., 
Chief Education Officer 


per 


Cc. 8 
£6939 





LANCHESTER COLLEGE OF 
TECHNOLOGY 


COVENTRY 
Principal A. J. RICHMOND, B.Sc.(Eng.), 
h.D., M.1.Mech.E. 
SENIOR LECTURER IN 
PRODUCTION ENGINEERING 


Applications are invited for the post of SENIOR 
LECTURER IN PRODUCTION ENGINEERING 

The Department of Production Engineering is 
now in new buildings and possesses a wide range of 
modern instruments and plant Various new 
advanced courses are planned for early commence- 
ment. The post therefore offers considerable scope 
to a well-qualified and experienced Production 
Engineer. Duties to commence on a date to be 
agreed 

Salary : £1550 by £50 to £1750 p.a 

In certain circumstances, a candidate may be paid 
a commencing salary above the minimum of the 
scale 

Further particulars and application forms from 
the Registrar, Lanchester Colle of Technology, 
Priory Street, Coventry (stam , addressed fools- 
cap envelope required) returnable to him by 26th 
November, 1960 

W. L. CHINN, 


£6928 Director of Education 





COLLEGE OF AERONAUTICS 
DEPARTMENT OF AERODYNAMICS 


WIND TUNNEL ENGINEER 


WIND TUNNEL ENGINEER required in 
DEPARTMENT OF AERODYNAMICS to be 
responsible under the senior engineer for the opera- 
tion of supersonic and subsonic wind tunnels, 
compressors, vacuum pumps and other ancillary 
equipment. Candidates should have experience of 
lant with driving motors of approximately 2,000 
.p., a sound knowledge of both mechanical and 
! engineering ues and bly be 
familiar with automatic control gear. ation 
would be given to with more limited ex- 
perience but who would be willing to learn. The 
work is both varied and interesting and the successful 
i te will be encouraged to assist in expert 
mental research. Salary in scale £800 by £25 to 
£1,000 by £25 to £1,150 p.a. with local government 
superannuation. Applications giving full particulars 
and containing the names of three referees, to the 
° College of Aeronautics, Cranfield, 


, Bucks, 56899 


PUBLIC APPOINTMENTS 





UNIVERSITY OF AUCKLAND 


NEW ZEALAND 


SENIOR LECTURESHIP OR 
LECTURESHIP IN 
MECHANICAL ENGINEERING 


Applications are invited for the above-mentioned 
post. Candidates should be University graduates in 
Mechanical Engineering. A higher degree would be 
an advantage. Previous lecturing experience is not 
necessary, especially if the candidate has had suitable 
professional experience in industry 

The appointment will be made either at the grade 
of Lecturer or Senior Lecturer, depending upon the 
qualifications of the successful applicant. The salary 
scales are as follows: Senior Lecturer £1,750 rising 
to £2,000 per annum by three annual increments ; 
Lecturer £1250 rising to £1700 by annual increments 
of £75. Commencing salary within the appropriate 
scale will be determined according to qualifications 
and experience. 

Travel and other removal expenses are allowed 
within specified limits 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
7 crn 36 Gordon Square, London, 

Applications close, in New Zealand and London, 
on 30th November, 1960. 

E6918 





DEPARTMENT FOR MAIN ROADS 


NEW SOUTH WALES, AUSTRALIA 


CIVIL ENGINEERS 


Applications are invited from Graduates (or 
Undergraduates in their final year) in Civil Engin- 
eering of a recognised British or Irish University 
for appointment to the staff of the Department of 
Main Roads, New South Wales, the State Road 
Authority for construction of roads and bridges 

On appointment, applicants may be engaged at 
the Department's Head Office, Sydney, on the design 
of reinforced concrete and steel bridges, or on main 
road constructions and maintenance either in the 
Metropolitan Area or the country 

Commencing salary according to qualifications 
and experience will be within the range £A.1325 to 
£4.1680 per annum, with annual progression, 
subject to technical competence to £A.2400 per 
annum. Appointees will be eligible to contribute 
to the State Superannuation Fund after six months 

Appointee’s full fare from England to Australia 
will be met by the Department, subject to a three 
years’ service guarantee bond being completed 
Appointment will be subject to passing a medical 
examination and preference wil) be given to appli- 
cants not more than 30 years of age 

Applications should be made on forms obtainable 
from the Agent General for New South Wales, 
56, Strand, London, W.C.2. Please quote No 
44/31 when writing £6935 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 


CIVIL ENGINEERING ASSISTANTS 


Require : 

(a) CIVIL ENGINEERING ASSISTANT in 
Reconstruction Department, Divisional Head- 
quarters, Doncaster. Salary £1150 to £1750 
Applicants should have experience in design and 
construction of industrial buildings, structures and 
general civil engineering works ; preferably Cor- 
porate Members of Institution of Civil Engineers, 
but Corporate Members of the Institution of Struc- 
tural Engineers, with suitable engineering experience 
will be i Duties will include planning and 
design for the civil engineering works associated 
with major reconstruction schemes. 

Apply to Staff Department, 16 South Parade, 
Doncaster, by 4th November (Quote AA/576/A) 

(b) CIVIL ENGINEERING ASSISTANT at 
Area Headquarters at Barnsley. Salary: £1000 to 
£1550. Applicants should preferably be qualified 
as in (a) above, and experience in projects from 
inception to pleti and of contract documents 
and administration is desirable. Duties include 
advising on civil/structural engineering aspects of 
surface installation, and assisting in planning and 


tion. 
Apply to Area Staff Manager, No. 4 (Carlton) 
Area, Grimethorpe, Nr. Barnsley, by 4th oe 





PUBLIC APPOINTMENTS 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


EXPANSION OF BUILDING 
PROGRAMME 


PRINCIPAL ASSISTANT ENGINEER— 
SCALE ll 


PRINCIPAL ASSISTANT ENGINEER—SCALE 
If required in Regional Engineer's Department. 
The candidate appointed will be in charge of a 
team responsible for a major division of the work of 
the Department, covering the design of Mechanical, 
Heating and Ventilating and Electrical Services for 
new hospitals, extensions, &c. It is essential, there- 
fore that those applying for this post should have 
had considerable experience in the design of service 
installations in large buildings, the control of design 
staff and the implementation of Contracts on site. 
The successful candidate will also be expected to 
prepare briefs for Consulting Engineers appointed 
by the Board to undertake the design of certain of 
their works ; also advising Consulting Engineers 
during all stages of the implementation of the 
Engineering Works 

Applicants for the posts should be Corporate 
Members of the Institution of Mechanical Engineers 
and/or Institution of Electrical Engineers. Salary 
scale : £1665 to £3035 p.a., plus London Weighting 
£50. Superannuable 

Apply, stating age, qualifications (with dates), and 
experience with names and addresses of two referees 
to the Secretary, North West Metropolitan Regional 
Hospital Board, 40, Eastbourne Terrace, London, 
W.2, quoting reference No. 857 by 14th November 

E6943 





SCIENTIFIC CIVIL SERVICE 


(A) SENIOR SCIENTIFIC OFFICERS 
AND (8) SCIENTIFIC OFFICERS 


The Scientific Civil Service needs men and women 
for pensionable ts as (a) SENIOR SCIENTIFIC 
OFFICERS and (b) SCIENTIFIC OFFICERS in 
all major scientific fields, including 


SICS 
ENGINEERING 
CHEMISTRY 
METEOROLOGY 
MATHEMATICS and 
BIOLOGICAL SUBJECTS 
Some particular vacancies include PH YSICISTS 
ELECTRICAL ENGINEERS for research in the 
application of servo-control for machine tools, 
PHYSICAL CHEMISTS, CHEMISTS for research 
in high polymers, posts at Army Operational Research 
Group for scientists in most disciplines, BOTANIST 
for study of bryophyta, PHYSIOLOGIST for work 
at the Institute of Aviation Medicine, MINERAL- 
OGIST to work on Meteorites (Petrologist with 
sound knowledge of Physics preferred), and ZOOLO- 
GIST to specialise in the taxonomy of the Porifera 
Qualifications normally first or second class 
honours degree in science, h or 








ing, or equivalent att : dd Hy, for 
(a) at least 3 years’ relevant (e.g. post-graduate) 


experience. Normal age limits : (a) between 26 and 
32; (b) between 21 and 29, with extension for 
regular Forces service and Overseas Civil Service 
Selection by interview. London salaries (men) 
(a) £1330 to £1640 ; (b) £730 to £1205 ; provision 
Promotion 


for starting pay above minimum 
‘ospects. rite Civil Service Commission, 17 
North Audiey Street, London, W.1, for application 


form, quoting (a) S/53/60 ; (b) $/52/60. E6926 


PUBLIC APPOINTMENTS 
AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


AIR MINISTRY require ASSISTANT MECHA 
NICAL AND ELECTRICAL ENGINEERS for 
design construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for the R.A.F. at home and 
overseas as well as certain Civil Airports. Salary 
£805 at 25 to £1095 at 34 or over thereafter rising 
to max. £1260 with increase for London and slight 
decrease for country districts. Appointments long 
term with promotion and pension prospects. 5 day 
week with 4 weeks 2 days leave a year initially 
Special allowances payable in addition to salary 
during overseas sevice 

Minimum Qualifications and experience 

(i) (a) University degree or equiv. diploma in 
electrical and/or mechanical engineering 
with at least 2 years apprenticeship 
Graduate or corporate member of LE.E 
with at least 3 years apprenticeship ; 
Graduate or corporate member of 
I.Mech.E. appreciable electrical engi 
neering experience with at least 3 years 
apprenticeship. 
and 
(ii) have been employed for minimum of 2 
years with well established engineering 
concern and gained wide experience in 
both electrical and mechanical engi 
neering practice 

Applicants must be natural born British subjects 
between ages of 25 and 45. Forms from Ministry 
of Labour, Technical and Scientific Register (K), 26 
King Street, London, $.W.1, quoting D.158/OA 

£6904 





METROPOLITAN WATER, 
SEWERAGE AND DRAINAGE 
BOARD OF NEW SOUTH WALES 


AUSTRALIA 


Applications are invited from Graduates or 
Diplomates (preferably under 30 years of age) in 
Engineering for appointment to the Engineeri 
staff of the Metropolitan Water, Sewerage an 
Drainage Board of New South Wales. Because of 
accommodation difficulties, vacancies exist only 
for single men and married men without children. 

M ing salary £A.1250 p.a. for a 
diplomate and £A.1368 p.a. for a Graduate, with 
incremental progression, subject to satisfactory 
service, to £A.2010 p.a. Progression beyond this 
rate is by appointment as vacancies arise 

The main requirement is for Civil Engineers, 
who have just completed training, but consideration 
will also be given to those with some experience 
and to Graduates and Diplomates in Mechanical, 
Electrical and Chemical Engineeri 

Appointees will be employed on the investigation, 
design, construction or maintenance of water, 
sewerage and storm-water drainage projects in the 
Sydney or Wollongong areas. No country service is 
involved 

Superannuation scheme. Good leave conditions 

Successful applicants will be nominated for travel 
under the Assisted Passage Scheme. The cost of 
the passage is £10 per adult 

For further particulars and application forms, 
(iene write to Agent General for New South 

fales, 56, Strand, London, W.C.2. BoM 








ARCHWAY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


WHITTINGTON HOSPITAL, N.I9 
TWO ASSISTANT ENGINEERS 


TWO ASSISTANT ENGINEERS required at 


Whittington Hospital, N.19. Applicants over 25 
years of age preferred who should have com 

practical training in mechanical ing in- 
ary National Certificates for M 1 Engineer- 
ing or equivalent an advan Salary scale : 
£570 to £700 per annum, plus £30 London Weight- 


ing at 26 or over. Successful candidates will be 
fequired to reside within reasonable distance of 
hospital. Department may be visited by direct 
appointment with Hospital Secretary, ARC 3070 : 
Ext. 254. Application forms obtainable from, and 
returnable to, Group Secretary, 46, 

Park, N.6, within 10 days. £6923 


UNITED LIVERPOOL HOSPITALS 


ENGINEERING ASSISTANT 


Apptestions are invited for the post of ENGIN- 
EERING ASSISTANT to assist the Superintendent 
ingineer. The duties will include the preparation of 
drawings and specifications. Candidates should be 
draughtsmen and experienced in heatin 
and ventilating and general en; ing work 
should hold the Hi Nat | Certificate in 
or its wivalent. The 
by £25 (6) by £30 (3) td 
candidate with suitable 
experience may enter the scale above the minimum. 
The Terms and Conditions of Service are those of 
the opriate Whitley Council. 
" yy = qualifications, experience and 
the names and resses of three persons to whom 
reference may be made to the Secretary, The United 
Liverpoo! Hospitals, 80, —~ Street, a 
1960. B68s 





Classified Advts, continued on page 100 





100 
PUBLIC APPOINTMENTS 


CROWN AGENTS FOR OVERSEA 
GOVERNMENTS AND 
ADMINISTRATIONS 


ASSISTANT ENGINEER (ELECTRICAL) 


Required for the London Ofice of rown 
Agents for Oversea Gover pr S a- 
tment to pensi bie establish 
on probation for 2 Commencing salary 
between £530 at age 25 and £1125 at age 34 or 
over in scale rising to £1300. Fully qualified officer 
at least 27 years of age may be eligible for special 
imerease of £75 within maximum of scale 2 
yeurs’ service. Liberal leave. Five-day week. 
tes, preferably between 25 and 35 years of 
age, should have ve degree in Electrical Engineering or 
be Corporate M of the I of Electrical 
—~ ye should have received their training 
wHD establis electrical manufacturer, contractor 











_, and distribution 
Previous 





Contract experience an sdvantage: 
Duties include purchase of electrical plant and 
andicau prgpaseeen of specifications for tenders, 
on wo dL eg and technical correspondence 


Appi te. Cr to Gowns Agents, 4, et, London, 
S.W.1, for egeliention tom ond 

stating age, name, brief details sor po Ne and 
experience and quoting reference aA eees. 





BOROUGHS OF HUNTINGDON 
AND GODMANCHESTER 


APPOINTMENT OF RESIDENT ENGINEER 


are invited for the appointment of a 
READENT E ENO! 


NEER to supervise the construc- 
tion by contract of sewers 6in to 45in in diameter in 


Godnanwhester 
AP ag 
Watson, MM.LC.E.. W: 
Godmanchester will commence shortly, followed by 
another contract in ry the 
expected to last for 12 to 15 mon 

Candida have had previous recent 

of similar work. The 


ber, 
PHILIP S DAVIES, 
Town Clerk. 


E6914 





BUCKS WATER BOARD 


SENIOR ASSISTANT TO THE 
CHEMIST AND BACTERIOLOGIST 


A fiage ae touted fer he cheve padiien fo 
the 


lytical and bacteriological ¢ i 
ceuiee And of Gin Semepeseaton of sent. Expe- 
sone & eats eee. including coagulation and 





CIVIL SERVICE COMMISSION 


CIVIL, STRUCTURAL AND PUBLIC 
HEALTH ENGINEERS 


CIVIL STR RUCTURAL, AND PUBLIC HEALTH 
ENGINEERS. ble fe 


330 to. e123, according to 
Pp rite Chi 
" North Audley Street, 








CIVIL SERVICE COMMISSION 


ARCHITECTURAL AND CIVIL 
ENGINEERING DRAUGHTSMEN 


AND CIVIL ENGIN- 
Pensionable 


ARCHITECTURAL 
SING DRAUGHTSMEN. posts 
Fer imen and women aged at least 20 on Ist January, 
1960, with at least 3 years’ 


ber, I 
6927 


PUBLIC APPOINTMENTS 


GOVERNMENT OF 
NORTHERN RHODESIA 


MECHANICAL BRANCH 
MINISTRY OF TRANSPORT AND WORKS 


MECHANICAL | ENGINEER 
To take up Appointment in February, 1961 


To assist in the administration of the Mechanica! 
Branch main pny or to assume control of a 
workshop and area served thereby at an outstation 
Appointment on contract or mable terms. 
Contract salary: £1315 to £1995, plus gratuity 
Pensionable salary: £990 to £1950. An interim 
allowance at the rate of 5 per cent. of basic salary is 
also. payable at present. —— passages. Quarters 

Candidaves 26-40 years ant be A.M.1.Mech.E., 
er Grad.I.Mech.E., or hold a degree in Mechanical 
Engineering with at least two years’ post qualification 

experience ; preferably with experience in the 
administration of a large wonmee handling main- 
tenance of motor vehicles and road construction 
plant. 

Write Director of Recruitment, Colonial Office, 
apne aa 

£6948 





London, S.W. i. giving full names, 
experience, quoting BCD 119/3/01/ 


BOROUGH OF 
STOCKTON-ON-TEES 


APPOINTMENT OF 
TOWN PLANNING ASSISTANT 





Applications are invited for the above appointment 
in the E "s Department at a salary, 
Grade A.P.T. Il. 

The National Joint Conditions of Service will 
applv and the successful applicant must submit to a 
medical examination. 

Applicants must have general Town Planning 
experience. 

Applications, stating age, qualifications, experience 
in previous appointments, together with the names 
ol two eo es must be received by the Borough 

, Victoria Buildings, High Street, Stockton- 

7 not later than 12.0 noon on the 12th 
Secunia, 1960. 

The Council will be prepared to, .— in the 


provision of h uired. 
JOHN B nAWO TH, 
E6945 Town Clerk. 








HOSPITAL MANAGEMENT 
COMMITTEE NO. 9? - WAKEFIELD 
‘A’ GROUP 


CLAYTON HOSPITAL 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at Clayton 
Hospital, Wakefield. Candidates must have com- 
pleted an apprenticeship in mechanical engineering 
and have acquired practical experience of engineering 
maintenance, including steam raising plant. Posses- 
sion of Ordinary National Certificate in Mechanical 
Engineering an advantage, but ms at present 
u ing technical studies leadi ing to qualification 
will be consi 

Salary £570 rising to £700 per annum with Whitley 
Council conditions of service. New entrants to the 

al service of scale 








eat 
App ion form obtainable from Group Secretary, 
113, omen. Wakefield. £6962 





ADMINISTRATIVE COUNTY 
OF LEICESTER 


APPOINTMENT OF SENIOR BRIDGE 
ENGINEER 


Rey ay are invited from suitably qualified 
gineers for the above appointment in Salary Scale 
“ * " (£1410 rising to a maximum of £1565 Bd 
annum). Starting salary d dent on quali 
and experience, which need not necessarily have been 
in the service of a local authority. An essential user 
car allowance on the County Scale will be paid. 
Forms of application obtainable from the County 
ineer and Surveyor, County Offices, Grey Friars, 
° Closing & date 17th ovestan, 1960. 
JOHN A. CHATTERTON, 
Grey Friars, Clerk of the County Council. 
Leicester. E6957 








STOKE MANDEVILLE HOSPITAL 


AYLESBURY 


INSTRUCTOR 


INSTRUCTOR in light engineering required for 
Rehabilitation Department of above Hospital. 
of works should have had considerable —-— 

workshop practice includ 
in first instance. 

ditions service. Salary at present £645 p. 
44-hour week. Further details may be obtained from 
Administrative Officer to whom a with 
two names for reference, be sen E6961 


MANCHESTER REGIONAL 
HOSPITAL BOARD 


MAIN GRADE ENGINEER 





Manchester Regional Hospital Board invite appli- 
tions from qualified mechanical and/or heatin 
for two posts of MAT? 

N ER. Salary scale: £910 by 

TLE LAS UE 

Service conditions and superannua- 

tion scheme. Se forms obtainable from 

the ew Manchester 1 rep te Board, 


anchester, 
Chesazoed Read, ath November 1560." 


Oct. 28,1990 THE ENGINEER 


TENDERS 
CITY AND COUNTY OF BRISTOL 


MAIN FOUL WATER DRAINAGE 
SCHEME 


SEWAGE DISPOSAL 
WORKS PLANT 


Manufacturers of Mechanical and Electrical 
Equipment, having suitable experience, are invited 
to apply for inclusion on the City Council's list of 
Approved Manufacturers who will be asked to 
TENDER for the SUPPLY and INSTALLATION 
of the following plant : 

(a) Detritus Lifting and Removal equipment ; 

(b) Sedimentation Tenk Scraper Mechanisms ; 

oo Digestion Tank Equipment including 

Gas-holders ; 

(d) Sludge and Sewage Pumping Sets ; 
{f Pilot Aeration Plant Equipment ; 
(f) Metering and Control Equipment : 

(g) Valves and Penstocks 

Applications, together with supporting evidence 
of similar works carried out, to City Engineer and 
eer Officer, Cabot House, Deanery Road, 
Bristol, 1, by 7th November. E6922 


TENDERS 
INDIA SUPPLY MISSION 


TENDER ENQUIRY NO. S.E.236 


The Office of the India Supply Mission, 2° 
Massachusetts Avenue, N.W., Washington, 8, D 
United States of America, invites TENDERS 
the following : 
TENDER ENQUIRY No. S.E.236 
For the SUPPLY of ORE DRESSING EQ‘ 

MENT for a proposed PILOT PLANT to 

low-grade Manganese Ores in India. Req 

by National Metallurgical Laboratory 
shedpur. 

Specifications, &c., relative to the above speci! 
cation, can be obtained from the Co-ord: 
Branch, India Store Department, Bromyard Ave 
Acton, W.3, at a cost of £1 Is. 5d. per Tender 
is not refundable 

Tenders are to be returned direct to India Supf 
Mission, 2536, Massachusetts Avenue, N.W 
Washington 8, D.C., United States of America 
as to reach them by 29th November, 1960 

Specimen copy of the above enquiry can be sec 
at Engineering Branch, India Store Department, 
Bromyard Avenue, Acton, W.3, under the following 
reference $.3611/60/NSC/ENG.2 £6940 





Tender 


Indent No. Eng. No. required 
PUR/ISM/ 


STR/99 SE-252 
PUR/ISM/ 
STR/103 


PUR/ISM/ 
STR/104 
or equivalent 


PUR/TSM/ 
STR/105 


PUR/ISM/ 
STR/106 


tion 


PUR/ISM/ 
STR/107 . 


PUR/ISM/ 
STR/108 


Spray Nozzles 


PUR/ISM/ 
STR/109 
rubber linings 


PUR/ISM/ 


STR/110 Spark Tester for 


equipment 


PUR/ISM/ 


STR/112 “KAM Lok’ 


PUR/ISM/ 
STR/113 
PUR/ISM/ 
STR/114 


PUR/ISM/ 
STR/115 


PUR/ISM/ 
STR/116 
PUR/ISM/ 
STR/117 


SE-274 


SE-275 
liquids through 

opening 
PUR/ISM/ 
STR/119 SE-277 
pump 


numbers. 


INDIA SUPPLY MISSION 


The Office of the India Supply Mission, 2536, Massachusetts Avenue, N.W., Washington 8, 
D.C., United States of America, invites TENDERS for the SUPPLY of the equipment as listed 
below, required for the manufacture of Streptomycin by Hindustan Antibiotics Ltd., 


Brief description of equipment 


Indicating Controliers for remote 
loading of Diaphragm Valves 


S.S. Filter Press suitable for 20 
= 12} sq. asbestos filter sheets 


Straham Ram Type drain valve 


Spring Loaded check valve 


Tempil Sticks and Pellets or equi- 
valent for checking temperature 
of equipment during sterilisa- 


Durometers for measurement of 
hardness of semi-hard rubbers 


Electrostatic Spark Tester for 


quick coupling 
assemblies of bronze or monel 
varying in size from jin. to 4in 


Stainless Stee! Reducing Flanges 
Flexible Stainless Steel Tubings 


Agitating Nozzles for use on 
Jackets of Reactor Vessels 


Glass-lined Reducing Flanges 


Multiple Inlet Assembly and Sight 
Box to introduce five different 
one nozzle 


Vertical Centrifugal submerged 


Specifications, &c., relative to the above specifications can be obtained from the Co-ordinaticy 
Branch, India Store Department, Bromyard Avenue, Acton, London, W.3. The cost of Tender 
sets are as indicated above and are not refundable. 


Tenders are to be returned direct to India Supply Mission, 2536, Massachusetts Avenue, N.W 
Washington 8, D.C., United States of America, and not to this office, and are to reach them 
the dates specified above against each enquiry number. 


Specimen copies of the above enquiries can be seen at Engineering Branch, India Store Depa: 
ment, Government Building, Bromyard Avenue, London, W.3, under the above Tender referer, 


India. 


Price for 


Closing date Tender 


November 25, 1960 


December 8, 1960 


December 8, 1960 


December 8, 1960 


December 8, 1960 


December 20, 1960 


December 20, 1960 


glass-lined 


December 


December 22 


December 


December 22 


December 2 


December 27, 1960 


E697» 











“aid 








TENDERS 





CITY OF MANCHESTER 


DAVYHULME SEWAGE WORKS 


EXTENSIONS 
TENDERS invited for SUPPLY, DELIVERY 
and ERECTION of STEEL FRAME and 24in 


PIVOTTED ELECTRICALLY OPERATED 
SLUDGE LOADING PIPE for Loading Sludge 
Steamer, to be located on new jetty in Manchester 
Ship Canal. Tender documents from City Surveyor, 
Town Hall, Manchester 2. Tenders returnable by 
23rd November, 1960 £6949 





EDUCATIONAL 











A.M.1.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page, prospectus, free 
on request.—B.LE.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Eli4e 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


ASSISTANT WORKS MANAGER 


required for highly progressive prosperous 
engineering firm in S.W. London building 
medium heavy machinery to close limits, expand- 
ing about 400, and urgently needing to employ 
further to meet growing home and export sales 

The successful applicant should preferably 
have an engineering degree or equivalent. He 
must be able to handle people well and have had 
a sound works training. He will be required 
initially to perform the duties of shop superin- 
tendent ; and will be expected to familiarise 
himself with our preproduction methods and 
other functions so as to prepare himself for 


wider responsibilities under our expansion 
plans 

Contributory Pension and Life Assurance 
Scheme. 


We are out to attract a really good man and 
pay him accordingly BOX No. E3047, 
The Engineer 


to 


A 


ASSISTANT WORKS MANAGER required by 
a firm situated in the Manchester area. Employee 
strength approximately 2500 engaged in the manu- 
facture of Textile Machinery and General Engineer- 
ing. Applicants must have a sound technical educa- 
tion in mechanical engineering coupled with good 
practical experience in workshop practice, must be 
able to control labour and negotiate with Trade 
Union representatives, and should have at least 
3 years experience in a senior supervisory position. 
Knowledge of time study, methods, ratefixing and 
production control essential Applicants should 
State : age, technical education, practical experience, 
positions held to date, salary required.—-BOX No 
E6910, “‘ The Engineer.” A 


CIVIL DESIGN ENGINEERS AND 
DESIGNER DRAUGHTSMEN required by lead- 
ing industrial company. Must have had experience 
of design of heavy reinforced concrete industrial 
structures and preferably some site experience 
Salary in range £900 to £1300 p.a. Give full details, 
including age, to Box E 933 LPE, Romano House, 
399/401 Strand, London, W.C.2 E6960 a 


CIVIL ENGINEERS 

Applications are invited from experienced 
Civil Engineers for work connected with the 
of heavy civil engineering works for 
interesting projects. There are also 
vacancies for R.C. detailers with previous 
experience.—Apply, quoting ref. SAR to Merz 
and McLellan, Carliol House, Newcastle upon 
Tyne, 1 


design 
various 





E6954 a 
CIVIL RESIDENT ENGINEER (Assistant) 
required by major industrial company. Must have 


design and site experience of reinforced concrete 
industrial construction and preferably degree. Age 
not less than 27 years. Salary in range £1000 to 
£1250 p.a. Give full details, including age, to 
Box E 934 LPE, Romano House, 399/401 Strand, 
London, W.C.2 E6959 a 


CROMPTON PARKINSON LIMITED 
have vacancies for 

WORKS MANAGEMENT TRAINEES 

Applicants should be in the age group approxi- 
mately 26-34 years ; qualified engineers ; par- 
ticularly interested and experienced in production 
engineering and control ; prepared to work in 
various of the Company's nine English factories 
during training and be fitted by personality, 
drive, &c., for high managerial posts after 
t ng. eet . 
"Remuneration and all other ——m in 
connection with these posts are exce' t. nh 

Applications should be addressed to REP. 
MA/P, Crompton Parkinson Limited, Cromp- 
ton House, Aldwych, W.C.2. meee 0 


ENGINEERING gg ae Goowmanty 
i ications from Engineers not over : 
ae fhe ee First Class M.O.T. Certifi- 
cate (Steam) for ition as MECHANICAL 
ENGINEER SURVEYOR A - and sur- 
ding areas. Progressive salary scale commenc- 
ing at £800 rising to £1100 per annum plus other 
expenses and allowances. Non-contributory pension 
scheme.—Apply in own handwriting to The Northern 
Assurance Company Limited, 1, a, FA 


THE ENGINEER Oct. 28, 1960 


SITUATIONS VACANT 





ENGINEER SURVEYORS for inspection of Boiler 
and Pressure Plant required. Applicants must not 
be more than 38 years and must have Ist Class 
M.O.T. certificate with steam endorsement or equiva- 
lent qualifications. Salary (E.S.A. Scale) starting 
at £800 p.a. Other benefits. Areas Oxford, 
Shrewsbury, Reading and Windsor.—Apply. Eng 
Dept., General Accident Assurance Corp. Ltd., 
99, Aldwych, W.C.2 E6861 a 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester Engineering 
degree and/or corporate membership of a major 
engineering Institution ; varied industrial experience 
an advantage. Technical investigations and reports 
in matters where litigation is being considered.— 
BOX No. E6902, “ The Engineer.” +. 


ENGINEERING INSURANCE. Applications 
are invited from Mechanical Engineers not over 
35 yeais of age, who having served an apprenticeship 
with Crane and Lift Makers have a sound theoretical 
and practical knowledge of Cranes, Lifts, Lifting 
Machines and their maintenanc:, and are qualified 
to Higher National Certificate standard, for a 
vacancy as ENGINEER SURVEYOR based in the 
Stoke-on-Trent district. The position is permanent, 
pensionable, with salary scale of £800 rising to £1100 


per annum, plus expenses and allowances.—Apply 
in own handwriting to BOX No. E6877, “ The 
Engineer.” A 
INSPECTION ELECTRICAL ENGINEER 


required for Manchester area. Applicants should 
be between 25 and 40 years of age with minimum 
qualification O.N.C. and with some inspection 
experience.—Reply to BOX No. E6852, “ The 
Engineer,” giving essential data and salary required 


INSPECTION ELECTRICAL ENGINEER 
required for London area. Applicants should be 
between 25 and 40 years of age with minimum 
qualification O.N.C., and with some inspection 
experience.—Reply to BOX No. E6851, “ The 
Engineer,” giving essential data and salary required 


INSPECTION ENGINEER—Electrical—required 
by North East Firm. Applicants should be between 
25 and 40 years of age and be prepared to travel. 
Minimum qualification O.N.C. and preferably with 
some inspecting experience.—Please reply to BOX 
No. E6853, “ The Engineer,” giving essential data 
and salary required A 


MANAGER for medium-sized Engineering Works 
in S.E. London. The post will entail responsibility 
for Production, Design and Drawing Office and 
Works Administration The person appointed 
should be 30-35 years old and have sound technical 
and practical knowledge of M.S. Fabrications, 
Machining, Fitting and Assembly Work. Experi- 
ence of Hydraulic Press construction and/or Stainless 
Steel and Aluminium fabrications would be an added 
qualification.— Write, giving full details of experience, 
qualifications and salary to BOX No. E3028, “ The 
Engineer.” A 


MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMAN required for a Drawing Office 
engaged on all types of work connected with Mining, 
Quarrying, Hydraulics and Industrial Building 
Construction A Superannuation Scheme is in 
operation.—Applications stating qualifications, ex- 

rience and salary required should be made to 
The Chief Engineer, English Clays Lovering Pochin 


& Co., Ltd., 14, High Cross Street, St. Austell, 
Cornwall. E6958 a 
MECHANICAL DESIGNERS for Automatic 


Production and Assembly Machines and Mechan- 
ical Handling of Piece Parts ; also food and chemical 
Plant. Varied projects need ingenuity and enthusi- 
asm. Good salary.—Rhoden Partners, 19 Fitzroy 
Square, London, W.1. EUS. 9696 E6931 A 


MECHANICAL ENGINEER, H.N.C. standard, 
required for non-destructive testing of materials and 
vessels. Specialised training will be given to success- 
ful candidate. Commencing salary £800 a year. 
Non-contributory pension.—BOX No. E6911, “ The 
Engineer.” A 


MODERNISATION OF 
BRITISH RAILWAYS 


THE WESTERN REGION 
requires the following technical staff 
HEATING AND VENTILATION 
SECTION HEAD 


The above permanent appointment is vacant, 
and experienced designers with A.M.LH.V.E. 
are invited to apply. The successful candidate 
will be in charge of a section which is responsible 
for the design specification and supervision of 
contracts to the value of £300,000 per annum 
The work involves all forms of Heating, Venti- 
lating, Water services, &c., and the man 
appointed must combine experience with a 
capacity for hard work, as well as possessing 
drive and initiative. 

In return for these qualities we offer a job of 
great interest, a salary range of £1260 to £1490 
per annum (at present under review), a pension 
scheme, and free and reduced travel facilities 

Applications, giving qualifications and ex- 
perience, to : 

Chief Civil Engineer, 
British Railways, 
Western Region, 
Paddington Station, 
London, W.2. 
E6907 a 


MECHANICAL OR PRODUCTION EN- 
GINEER with highly developed qualities of leader- 
ship and initiative, and experience in writing or 
editing technical reports required to take charge of 
a translation group at a well known and rapidly 
expanding organisation in the East Midlands. 
This appointment offers very considerable scope for 
development in addition to a good starting salary, 
excellent superannuation scheme, and pleasant sur- 
roundings.—Send full details of present salary, 


training and ¢ . quoting 1.750 to BOX No. 
E6867," The Engineer.” A 


SITUATIONS VACANT 





PORTUGUESE INDIA—GOA 


CHIEF MECHANICAL ENGINEER required 
for important Iron Ore mining organisation to take 
charge of vehicles, earth-moving equipment, mechan- 
ical loading plant, aerial ropeways and associated 
maintenance workshops, also slipway and barge 
and marine diesel engine repairs. Not less than 
five years experience in similar capacity essential 

Good salary and housing provided with first class 
working conditions. 

Apply BOX No. £3043, “ The Engineer.” . 
RESIDENT ENGINEER required at modern food 
processing plant in West Kent. Capable controlling 
staff of 3. Should have good electrical knowledge 
and experience of refrigeration, oil boilers, &c 
Essential able to keep maintenance up to date, proper 
sense of urgency, very methodical and particular 
Hospital or similar training would be most useful 
Modern house on site. Salary around £800 starting 
—~BOX No. £6930, “ The Engineer.” A 


SAO PAULO LIGHT S.A.—SERVICOS DE 
ELETRICIDADE, a Company in Brazil and a 
subsidiary of the Canadian corporation Brazilian 
Traction, Light and Power Company Limited, invite 
applications from suitably qualified men for the 
position of DEPUTY CHIEF of its PIRATININGA 
POWER STATION The power station was 
completed about five years ago and is situated near 
Sao Paulo (population over 3 millions) ; temperate 
climate, 2 above sea level). The plant com- 
prised initially 2 x 1OOMW, 1800 r.p.m. steam turbo- 
generator units each supplied at 850 p.si., 900 deg. Fah 
by one 850,000 Ibs./hr. oil-fired boiler and has been 
recently expanded by the addition of two 125MW 

reheat units, 1800 p.s.i., 1000 deg. Fah. Applicants 
should have sound technical knowledge and good 
practical experience in the administration, operation 
and maintenance of steam-electric power stations ; 
should also be of strong character with an aptitude 
for supervision and the maintenance of harmonious 
labour relations. Good salary, three years agree- 
ment with first class passage both ways; four 
months paid leave after three years service.— Written 
application in the first instance should be made to 
Mr. Osborne Mitchell, General Manager, Canadian 

Brazilian Services Limited, 9-12, Cheapside, London, 
E.C.2 E6944 a 


SAUNDERS VALVE COMPANY LIMITED, 
CWMBRAN NEW TOWN, 
MONMOUTHSHIRE 


require the following Technical Staff 
WORK STUDY ENGINEER 


DRAUGHTSMAN 
Please apply with fullest details to the Personnel 
Department £6942 A 


SENIOR DRAUGHTSMAN required—fully ex- 
perienced in the design of pressure vessels and 
general fabrications—good salary and conditions in 
an expanding company—assistance with housing if 





required.— Apply General Manager, Northern 
Welding Co. Ltd., Weedon Road, Northampton 
£3040 A 


STRESS ENGINEER 


Davy and United Engineering Company Limited 
—the largest producers of rolling mill equipment in 
Great Britain are looking for a Graduate Engineer 
capable of conducting theoretical and experimental 
stress analyses on components of steel works plant 
at at the design stage 


He will be employed in the expanding Research 
and Development Department and will be respon- 
sible for the operation of a Jessop-Leech Photo- 
elastic Bench recently installed for the solution of 
the more intractable stress problems There are 
complete facilities for fundamental investigations in 
the Research Workshop, also a Field Research 
Team equipped to carry out stress measurement on 
working components 

Comprehensive amenities and Superannuation 
Scheme. Apply with full details of age, experience 
and qualifications to 


Personnel Department, 
Davy and United Engineering Company 
Limited, 
Darnall Works, 
Sheffield, 9 


£6963 a 





WETERN REGION OF BRITISH 
RAILWAYS requires — 
ENGINEERING ASSISTANTS (capable of 
supervising Drawing Office staff) experienced 
in the design of reinforced concrete bridges and 
other structures to fill vacancies in posts in the 

salary range £1095 to £1150. 

Interesting work in pleasant conditions with 
promotion on MERIT; 

Superannuation Fund; 

Reduced rates of Travel and other concessions ; 

Five-day week 

Applications, giving age, qualifications and 
experience, to : 
Chief Civil Engineer, 
British Railways, 
Western Region, 
Paddington, 
London, W.2. 


E6908 a 





WESTERN REGION OF BRITISH 
RAILWAYS requires— 
TECHNICAL ASSISTANTS to examine 
and assess the — of existing girder bridges 
and structures, a to prepare site surveys ; 
salary range : £875 to £948. 
Interesting work in pleasant conditions with 
promotion on MERIT ; 
Superannuation Fund; 
Reduced rates of travel and other concessions ; 
Five-day week. 
Applications, giving age, qualifications and 
experience, to 
Chief Civil Engineer, 
British Railways, 
Western Region, 
Paddington Station, 
London, W.2. 









SITUATIONS VACANT 





TECHNICAL MANAGER required 
manufacturers of solid lubricant pre 


Applicant must be keen active engineer wit 
and prepared to work long hours and de 


















































wholeheartedly to build up progre 
Excellent prospects. State experience, ag 
&c., in strict confidence to Clifford Bi 


Palace Chambers, Sidney Road, Enfield. M 


TWO EXPERIENCED DRAUGHTSMeEN 
invited to apply for positions in expanding 
in East Midlands One required for desig 
Tools, and one for design of Automatic | 
ing, &c. The prospects are good.— A, 


+4 i: of age, experience, salary rec 
© Manager, BOX No. £6842 The Eng 


WORKS ENGINEER to take charg: 
work and all maintenance in a works gag 
in the manufacture of bituminous and ally 
ducts, situated on Merseyside The 
preferred is a mechanical engineer wit! 
knowledge of civil engineering practice e 
muneration will be in accordance with ex; 
and qualifications. Pension Scheme with | 
Assurance.-Write BOX No. £13059 I 
Engineer.” 





UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


ENGINEERS 


required as OPERATIONS MANAGERS at 
the Dounreay Experimental Reactor Estat 
lishment 

Successful applicants will be responsible 
on shift for the safe and efficient operatior 


of the Fast Reactor and its associated steam 
and electrical generating plant Some 
vancancies also exist for younger men to 


assist on the operational side where know 
ledge and experience will be gained which 
can lead to the more senior positions in the 






















group 

Salaries assessed according to age, quali- 
fications and experience from £860 to £1825 

Applicants must have served a recognised 
engineering apprenticeship and be at least 
Graduate Members of a recognised senior 
engincering institution or have an honours 
degree in engineering and at least three 
years’ relevant industrial or research ex 
perience. 

Housing assistance schemes: Hostel 
accommodation ; Contributory Superannua 
tion. 

Send postcard for application form 
quoting ref. 151/25, to the Personnel 
Manager, D.E.R.E., Dounreay, Thurso 
Caithness, Scotland E6955 « 

THE UNITED 

























WORKINGTON 
IRON & STEEL COMPANY 


Branch of The United Stee! Componies 
Limited 


WORKS ENGINEER 
(MECHANICAL) 
















Applications are invited for the senior 
position of Works Engineer (Mechanical) 
in the Engineering Divi.ion, who will be 
directly responsible to the Chief Engineer 
for all mechanical engineering maintenance 
and for the installation of new plant. His 
responsibilities for maintenance will extend 
over blast furnaces, ore preparation and 
sinter plants, steelmaking plant, rolling 
mills, coke ovens, and ancillary services, 
including gas, water, roads and railways. 
He will lead a large staff of engineers and 
technicians engaged on the installation and 
maintenance of plant 




















Sound experience of maintenance eng- 
ineering including planned maintenance 
schemes, not necessarily within the iron 
and steel industry, is essential 


The salary is substantial. The company 
has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house purchase 












Apply in full (in strict confidence) without 
delay to The Secretary, Workington Iron 
& Steel Company, P.O. Box No 5, Work- 
ington, Cumberland Endorse envelopes 
‘Personal’ and quote reference WEK(M) 


P6916 « 



























Classified Advis. continued on page 102 





SITUATIONS VACANT 








PROJECT 
ENGINEERS 


Applications are invited from holders of 
& Degree or its equivalent in Chemical or 
Mechanical En ineering for permanent 
positions in our Company, which is engaged 
in the design, manufacture and erection of 
Tounage Oxygen Plant 


Previous experience in PROJECT ENGI- 
VEERING is essential and preferably in the 
chemical process or allied industries. 


These vacancies are a result of our ex- 
pansion programme and offer great oppor- 
tumities to both senior and junior applicants. 


Please apply giving full details to 


Personnel Manager 
AIR PRODUCTS (GB) LTD., 
49/59, Poland Street, 
Leadon, W.1. 
E6947 a 





SITUATIONS VACANT 


Oct. 
SITUATIONS VACANT 


28, 1960 


THE ENGINEER 
SITUATIONS VACANT 











DRAUGHTSMEN 


We have a requirement for a large 
ber of D s Draughtsmen at 
all levels experienced in : 
ELECTRONIC AND COMPUTER 
EQUIPMENT 
AIRFRAME STRUCTURES 
HYDRAULIC SYSTEMS 
RADIO OR SCIENTIFIC 
INSTRUMENTATION 
STRUCTURAL, MECHANICAL & 
ELECTROMECHANICAL DEVICES 
HOUSING ASSISTANCE MAY BE 
POSSIBLE 
Applications to be sent to:— Technical 
Personnel Officer, c/o Dept. G.P.S. English 
Electric House, Strand, London, W.C.2. 
quoting reference E1399U 
ENGLISH ELECTRIC AVIATION LTD 
Guided Weapons Division 
London — Luton — Stevenage 
ES9I4 A 





OVERSEAS APPOINTMENTS 























en ae 


SIMON-CARVES 
LIMITED 


require 


MECHANICAL ENGINEERS for 
overseas contracts. Applications 
are invited from men between 30 
and 40 years of age who have ex- 
perience in the erection and instal- 
lation of electrical and heavy 
mechanical engineering plant, in- 
cluding H.P. compressors, pipe- 
lines and vessels. A.M.I.Mech.F 
or similar qualification desirable 


Applications, quoting Ref. No 
Scl129 with details of age, experi- 
ence and qualifications should be 
forwarded to Contract Labour 
Dept., Simon-Carves Ltd., Cheadle 
Heath, Stockport. E6913 a 








TECHNICAL SALES 
REPRESENTATIVE 


required for London by large 
company of Steam and Hy- 
Age 25- 


Excellent 


draulic Engineers. 
32 _~—sop referred. 

opportunity for man with 
good technical background. 
Short works training will be 
arranged.-Experience, salary 
required, &c., to BOX No. 
E3044, “* The Engineer.” 








BABCOCK & WILCOX LIMITED 


have a vacancy 


in their 


LONDON ATOMIC ENERGY DEPARTMENT 


for an 


APPLIED MATHEMATICIAN 


with interest in Elasticity, 


or for a 


MECHANICAL or STRUCTURAL ENGINEER 


with MATHEMATICAL APTITUDE 


for work on Theoretical Stress Analysis arising in Pressure Vessel Design 


Degree essential 


App'y in writing to :- 


The Assistant Secretary, 209 Euston Road, LONDON, N.W.1. 


E6946 A 








The world’s leading inventors and manufacturers of special purpose precision machinery for 


the Tobacco Industry have opening in their London Drawing Office for 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30 to 40, with technical qualifications at least up to H.N.¢ 
level, and with practical experience in the design and application of control circuits for small 


motors and electro-mechanical detector units 


This opportunity is permanent and progressive ; 
with 3 weeks Annual Holiday and attractive commencing terms 


Some knowledge of electronics an advantage 


it offers immediate pensionable staff position 


Applications stating age, quali- 


fications and experience should be personally addressed in confidence to 


G. B. Salmon, 
MOLINS MACHINE CO. LTD., 
Evelyn St., London, S.E.8. 





CHEMICAL & MECHANICAL 


DESIGN 
ENGINEERS 


required for 


THE BAHRAIN PETROLEUM 
COMPANY LIMITED 


in their Oil Refinery 
in the Middle East 


* 


The commencing salary would be in 
the region of £1,600 per annum, 
in addition to which 
the following are provided :— 


FREE AIR-CONDITIONED ACCOMMODAT:ON 
LIVING ALLOWANCE 
INITIAL KIT ALLOWANCE 
FREE MEDICAL ATTENTION 
PAID HOME AND LOCAL LEAVES 
(passage paid for the former and generous 
assistance towards the /atter) 


PENSION AND PROVIDENT FUND SCHEMES 


Applicants for these 
positions should have a 
Degree in Chemical] or 
Mechanica! Engineering, 
with a minimum of 
four years subsequent 
experience covering 
design problems 
associated with liquid 
and gas pumping 
equipment, gas engines, 
steam turbines, heat 
exchangers, coolers, 
steam generators and 
boilers, piping systems, 
high and iow pressure 
process units together 
with the necessary 
calculations of flows, 
pressure drops, heat 
transfer factors 

and the like. 


Apply in writing quoting “ETS” with full particulars to 


CALTEX SERVICES LIMITED 
Calter House, Knightsbridge Green, London, S.W.1. 


COMMISSIONING 


OPERATION 


NUCLEAR POWER STATIONS 


A number of responsible new appointments have 


been created in a team engaged on the commissioning 


and early operation of Nuclear Power Stations. 


Candidates should be either Associate Members 


of a major professional institution or hold qualifica- 


tions leading to Associate Membership. 


Some 


experience in the operation of conventional plant 


would be desirable. 


Full training in the operation 


of Nuclear Power Stations will be arranged for the 


successful candidates. 


Please write Box No. ER 1046, LPE, Romano 
House, 399-401 Strand, London, W.C.2. 


E6951 a 
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Oct. 28, 1960 


SITUATIONS VACANT 


SITUATIONS VACANT 





SITUATIONS VACANT 





PRODUCTION MANAGER 


in WEST COUNTRY 


A West of England engineering company 
requires a Production Manager, preferably 
in his 30s, who would be directly responsible 
to the General Manager 


The post involves control of foundry and 
shops, and of services to production, in a 
Works concerned with light engineering 
products ; it calls for sound engineering 
training, starting with apprenticeship and 
with at least H.N.C. level academically ; 
experience must include shop supervision 
and some planning and plant engineering 


Salary will be according to qualifications 
etc., but no application should be made if 
present remuneration is below £1,250 
Good pension and other conditions are 
offered and the prospects are attractive 

Letters of application should detail age, 
education, qualifications, career They 
should be addressed in the first instance, 
quoting Ref. 471, to 
THE WALLACE ATTWOOD COMPANY, 
West Halkin House, West Halkin Street, 

London, S.W.1 
who are acting on behalf of the advertising 
Company E6950 a 








ENGLISH SEWING COTTON 
COMPANY LIMITED 


invites applications from ENGIN- 
EERS, capable of controlling and 
supervising maintenance of Power 
Plant, premises and services in this 
group of factories. Applicants must 
possess a degree in Engineering as 
well as Mechanical and Electrical 
experience, and experience of Build- 
ing maintenance would be an 
advantage 

Position offers wide 
a developing organisation. Super- 
annuation, &c.--Applications in 
writing, giving full details of quali- 
fications and experience to Chief 
Personnel Officer, English Sewing 
Cotton Co. Ltd., Arkwright House, 
Manchester, 3. 


scope in 


E6909 a 


RESIDENT 
ENGINEER 


is required by Chemical Engineering 
Contractors Experience in the 
erection of heavy plant, including 
pipework, pumps and vessels desir- 
able. Previous experience of civil 
engineering and acid resisting brick- 
work would be an advantage. Age 
30 to 50 years. Minimum technical 
qualifications H.N.C (civil or 
mechanical). Salary not less than 
£1300 per annum plus out living 
allowance, Pension scheme. Prob 
able opportunity later for working 
overseas.__Apply quoting Refer- 
ence Number SC133 to Contract 
Labour Department, Simon-Carves 
Ltd., Stockport 


E6912 A 











PRODUCTION MANAGEME 
§. WALES 


Assistant to Plant Manag: 


This new senior production ep 
is to be made to the manageme 
the South Wales factory of an 
company prominent in the manufa 
synthetic resins 


Its initial responsibiiities wil 


1. The co-ordination of stock 
supply and distribution procedure 
materials and finished products 
2. The co-ordination of productios in 
and control 


3. Production development related 
and existing plant manufacturing p 
and handiing methods 


Applicants for this position s 
graduates in the age range 25.35 
a good knowledge of chemistry « 
engineering, and experience of prod 
management work preferably in the sy 
resin industry Please write to BOX 
£6872, “ The Engineer ™ A 











MATHER & PLATT LIMITED 
PARK WORKS 
MANCHESTER 


ENGINEERS — PHYSICISTS 


The Company has an extensive Research programme of a practical nature ahead concerning 
the development of new and the improvement of existing machines and methods 
Accordingly, applications are invited for the following permanent appointments 


TWO SENIOR MECHANICAL ENGINEERS (up to 35 years) 
FOUR TECHNICAL ASSISTANTS (MECHANICAL ENGINEERS OR PHYSICISTS 





to 28 years) ; 
TWO JUNIOR ELECTRONICS ENGINEERS (up to 25 years) 
The Company operates a Non-contributory Pension Scheme with Life Assurance arrange- 


ments and working conditions cannot be bettered 


Please address applications to : 


DIRECTOR OF RESEARCH, 
MATHER & PLATT LTD., 
PARK WORKS, 
MANCHESTER, 10 


E6845 a 








EEL. 


THE GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 


PLANNING ENGINEERS 


Vacancies exist at Erith for Planning Engineers who will be responsible for 
the programming of design, manufacture and construction of complete Nuclear 


Power Stations 
Applications are invited from 


a. Mechanical Engineers 
b. Electrical Engineers 


who have experience of the detailed planning of heavy engineering projects 
Applicants should preferably hold HNC 


site experience would be an advantage 


Write for application form in the first instance to The Personnel Manager 
(R.S.T), The General Electric Company Limited, Erith, Kent 


or equivalent qualification 


Some 


E6900 « 
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CHIEF BUYER 


for a nationally known company of heavy engineers in the Manchester area with a 
turnover in excess of 
carries a service agreement and a starting salary up to {£2000 per annum which is open 
to considerable advancement. 


life cover to date of joining and payment of reasonable costs of removal 


The Chief Buyer is a member of the Executive and directly responsible to the Managing 
Director for the activities of a department of approximately 20 staff. As sole purchasing 
agent, he is responsible for procuring, according to budget, all equipment and materials 
purchased on behalf of the Company and also for contributing to the reduction of unit 
costs by providing technical advice to design and manufacturing departments on alter- 
native methods and materials. 


{4,000,000 per annum. 


salaries of his department, subject only to company policy. 


Essential qualifications include an extensive knowledge of manufacturing methods 
obtained in medium to heavy engineering, experience of a unit highly organised in the 
application of modern management techniques plus wide experience of buying for 
Knowledge of contract law and personal ability to negotiate are 
Age 35-50. 


such a company. 
highly desirable. 


Please write briefly in first instance, quoting Reference No. 846, to 





AA 











ee MRS ee 
Classified Advts. continued on page |()4 


ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1. 


RETAINED TO ADVE ON THES APPOINTMENT 
The strictest confidence will be ebsereed and ne details of 
candidates will bs passed m clients withowl candidates permission 


This senior executive 


Other benefits include a pension scheme with free 


He will have complete authority over the staffing and 


appointment 


a a A a See eee gees eee mes mel 


B6924 
eR 





SITUATIONS VACANT 
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SITUATIONS VACANT 
The Guest Keen and 
Nettlefoids Group 


Gk of Companies 


wish to make the following appointment 
at their 


Group Research Laboratory, in Wolverhampton. 


DRAUGHTSMAN 


A Draughtsman is required for work 
on plant layout and building alterations 
im connection with the expansion of the 
Laboratory. 


This is a new and permanent appointment 
which offers considerable scope to the 
successful candidate Experience of 
installation, and maintenance of a wide 
variety of building work is desireable. 


Applications should be made in writing 
giving details of qualifications and experience 
etc. in confidence to the Recruitment 
Officer, G.K.N. Group Research Labora- 
tory, Birmingham New Road, Lanesfield, 
Wolverhampton. 


E6936 a 








SALES 
ENGINEER 


We seek a TECHNICAL REPRE- 
SENTATIVE for the West Country 
based Bristol area. Age around 
27-31, not necessarily with previous 
sales experience but possessing edu- 
cation, alertness, persistence, integ- 
rity, and good engineering experi- 
ence which will be well rewarded by 
good basic salary, commission, car, 
expenses, pension, by progressive 
engineering company.——Full details 
of career please in confidence. 

Markland Scowcroft Ltd., Bromley 


Cross, Bolton. 
E6952 








THE UNITED 


WORKINGTON 
IRON & STEEL COMPANY 


Branch of The United Steel Companies 
Limited 


DESIGN 
ENGINEER 


Applications are invited for the senior 
position of Design Engineer in the Eng- 
ineering Division, who will be directly 
responsible to the Chief Engineer for 
direction and supervision of engineering 
design. The design work wil! be concerned 
with blast furnace plant, ore preparation, 
steelmaking plant, rolling mills, coke ovens 
and ancillary services including gas, steam 
and water. He will lead a design staff of 
engineers, technicians and draughtsmen 


Sound experience of design in relation to 
large capital development projects, not 
necessarily within the iron and steel industry, 
is essential 

The salary is substantial. The Company 
has a compulsory pension and life assurance 
scheme and offers a house or arrangements 
for assisted house purchase. 

Apply in full (in strict confidence) with- 
out delay to The Secretary, Workington 
Iron & Steel Company, P.O. Box No. §, 
Moss Bay, Workington, Cumberland 
Endorse envelopes ‘ Personal’ and quote 
reference DE 


E6915 a 











CHIEF ENGINEER 


Required by 
ARTHUR LEE & SONS, LIMITED 


CHIEF ENGINEER required for comprehensive plant producing all types of 


hot and cold rolled steel strip, wire and bars 


Selected applicant will be 


required to control all executive engineering, and to be responsible for : 


(a) Maintenance and Improvement of existing plant 


(b) Design and layout of new plant 


(c) Personnel relations in co-operation with subordinate engineering staff. 
He will be supported by a sound team of practical engineers. 





Applicants should be men of wide experience in mechanical and if possible 
electrical engineering practice, preferably holding a degree in mechanical 
engineering, and if possible with experience in steel rolling or allied production. 
Sound technical ability, coupled with some commercial background, is neces- 
sary. 

This vacancy has been caused by the resignation of the present Chief Engineer 
who is taking up an appointment abroad early in the coming year. 

The post is important and interesting and will carry an appropriately substantial 
salary with participation in a contributory superannuation scheme. 

All applications will be considered most carefully. They should preferably 
be typewritten and give the following details : 


1. Practical and technical training. 

2. Knowledge of service requirements, i.c., steam, gas, electricity, com- 
pressed air, oil and water high pressure hydraulics. 

Knowledge, if any, of the manufacture of steel products mentioned 
above. 

4. Age, and posts occupied up to the present time. 


3. 


Write in confidence to : 
THE CHAIRMAN, 


ARTHUR LEE & SONS, LTD., 
P.O. BOX 54, SHEFFIELD. 











RESEARCH AND DEVELOPMENT 


MECHANICAL ENGINEERS 


If you have a good honours degree in mechanical engineering and would 
like to hold a responsible post in an expanding industry, you are invited t 
write about yourself to the Manager, Research and Development, Fibreglass 
Limited, St. Helens, Lancashire. 

You would be given varied and interesting work on process and product 
development on existing plant and design and operation of new plant and 
processes. 

In addition to these posts there are other vacancies available for men with 
Higher National Certificate and Graduate Membership of the Institution of 
Mechanical Engineers. 


E6905 a 











2h ane 
! CENTRAL ELECTRICITY | 


GENERATING BOARD 


ASSISTANT ENGINEERS 
(DRAWING OFFICE) 








Vacancies at H.Q. Bankside House, S.E.1. 


(a) MECHANICAL 
Third Assistant Salary range £1,245 - £1,550 p.a. 
Fourth Assistant Salary range £1,080 - £1,375 p.a. 
General Assistants Salary range £690 - £1,215 p.a. 





Vacancies at Transmission Project Group- 
Guildford in January, 1961 


(b) CIVIL 
Fourth Assistant Salary range £1,030 - £1,325 p.a. 
General Assistants Salary range £650 - £1,165 p.a. 


(c) ELECTRICAL 
Third Assistant Salary range £1,195 - £1,500 p.a. 
Fourth Assistant Salary range £1,030 - £1,325 p.a. 


(d) OVERHEAD LINES 
Fourth Assistant Salary range £1,030 - £1,325 p.a. 


@ Permanent pensionable appointments and applicants for all positions 
must be fully trained competent Draughtsmen with experience as under :- 








for (a) on one or more of the following : 


Mechanical handling of coal (conventional and unconventional plant) 
Power Plant installation (General or specialising on Turbines, com- 
pressors, pipework, pumping plant). 


(b) R.C. detailing with design experience for the senior post 


(c) Layout and diagrams for 132 kV Substations. Ff xperience on 275 k\ 


would be an advantage 


(d) Profiling and Routing of H.T. overhead lines and in supervising a small 
staff dealing with all aspects of line routing 


Applications stating age, qualifications, experience, present position 
and salary, to the Personnel Officer, 24/30, Holborn, London. E.C.\. 
Envelopes should be marked “ Confidential Ref.: EN R/383.” 


ee 


E6903 « 
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28, 1960 


SITUATIONS VACANT 





BUSINESSES AND PREMISES 












specialised stee] components. 
bonus. 


The Works Manager will be responsible to 
unit employing approximately 175 people 


be to achieve maximum machine and labour 
of product quality. 


design would be added advantages 





ASHLEY 














expansion to plant, prior to undertaking responsibility for additional manufacturing units 
appointment will appeal to the man who wishes to be in control of an expanding production unit, 
with scope to use his experience in increasing efficiencies. 


WORKS MANAGER 


for an established medium-sized private Company in Yorkshire, 
Initial salary will be in the range of £1750-£2000 per annum, plus 
There are definite prospects of further promotion in the next few years 


leading manufacturers of 


the Managing Director for the hot and cold press 


He will have full executive control of the labour 
force and all operations from raw material to finished product 


His main intitial functions will 
utilisation, minimum down-time and maintenance 


Subsequently he will be involved in the planning and implementation of 


This 


Main requirements are engineering training, at least seven years’ direct personal production 
experience, some of which should have been in light and medium steel! press work, and not less 
than three years of which have been at assistant Works Manager level 
have been in a medium-sized organisation operating modern production methods and techniques 
A mechanical or production engineering qualification and knowledge of heat treatment and tool 
Preferred age 30-45. 


This experience should 


Please write briefly in first instance, quoting Reference No. 866, to 


ASSOCIATES LTD. 


PETER HOUSE, MANCHESTER 1, 


RETAINED TO ADVISE ON THIS APPOINTMENT 
The strictest confidence will be obsereet and no details af 
candidates will be passed to chents without candidates’ 


E6956 A 








UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


If you are an experienced SCIENTIST or ENGINEER and 
think that you may be interested in a SENIOR POST (salary from 
£3000 upwards) with the United Kingdom Atomic Energy Authority, 
you can learn more about the opportunities available, without 


committing yourself to making 
use of the Authority’s 


a formal application, by making 


CONSULTATION SERVICE 


Arrangements can be made for an 
Informal and confidential interview 


by telephoning or writing to Mr. H. S. 
11, Charles II Street, London, S.W.1. 


Hoff, Personnel Consultant, U.K.A.E.A., 
(Whitehall 6262) 


The more relevant detail about yourself that you can supply in advance—qualifications, expe- 


rience, age, etc.—the better. 
The interview will be entirely confidential. 
you ask them to do so. 


The Authority will take no further action unless 


Mr. Hoff will be available for consultation in Canada in January, and in the U.S.A. in April. 





BI9S a 





Oil. 


responsible for procurement and erection. 





The successful applicant will be required to lead a small team 
in the engineering aspects of design of these plants and to be 


A qualification in Mechanical Engineering is desirable and 
experience of high pressure plant would be an advantage. 
Please write fully to the Industrial Relations Officer, 
WEST MIDLANDS GAS BOARD, 
6, Augustus Road, Edgbaston, Birmingham, 15. 


WEST MIDLANDS GAS BOARD 
MIDLANDS RESEARCH STATION, 
SOLIHULL, WARWICKSHIRE 


DESIGN ENGINEER 


A design engineer is to be appointed at the above establish- 
ment in connection with development up to pilot plant stage 
of High Pressure processes for the Gasification of Coal and 


The commencing solary will 
be not less than £1750 per 
annum ; the appointment is 
pensionable and subject to 








E6920 a 











[ SITUATIONS WANTED 





COMPANY ACCOUNTANT (INC.).—Office 
Manager with several years foreign experience— 
accounting, costing, cashier—general office routine 
desires to hear of a suitable vacancy overseas 
preferable Middle East or Central or South America 
—BOX No. E3039, “ The Engineer.” mn 











| FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire. 
—Beliman’s, 38 Cornwall Gardens, London, S.W.7. 
Western 3033. E197 «x 



















PATENTS 




















THE PROPRIETOR of British Patent No. 753435, 
entitled “ MAGNETIC SEPARATOR FOR USE 
IN CONNECTION WITH AN ENDLESS —— 
cuasceere orkin Gone Britain. FH 
ensure working in — 

to Singer, Stern & Lo 140 S. Dearborn St., 
Chicago 3, Illinois, U E6896 H 
















RESEARCH 
DESIGN and DEVELOPMENT 











NORRIS BROS. LTD., 
$3 VICTORIA ST., LONDON, S.W.1. 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
E194 ep 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 
offers manufacturers extra labour force and 
factory space for new projects, &c. For details 
of this attractive proposition, write to the 


ree 
REMP 
415 EDGWARE ROAD, N.W.2. 
Telephone : GLAdstone 8020. 
E5847 o 


NON-FERROUS METAL FOUNDRY AND 
ENGINEERING BUSINESS, Yorks. Old-cstab- 
lished oe family business. Profits average 
over £10,000 p.a. Sound tial. Price £55,000.— 
J MOSELEY. r PARTNERS LTD., 10 Portman 
Mews South, W.1. Hyde Park 5695. £6932 i 
ESTABLISHED AND PROFITABLE ENGIN- 
EERING BUSINESS, Essex. Manufacturing 
specialist equipment for the machine tool industry 
Price £15,000. £10,000 required, balance by arrange- 





ment.—J. MOSELEY & PARTNERS LTD., 10 

Portman Mews South, London, W.1. Hyde Park 

5695. £6933 t 
MISCELLANEOUS 











MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.—— 
MOBILE LIFTING SERVICES LTD., A member of 











the TARMAC Group, Rotherham, 78481. E186 1 
AGENCIES 
LEADING MILL FURNISHERS, Sheffield 


region.—Live men on road, can accept additional 
agency for established manufacturers.—Chairman, 
G. H. Blackbourn Ltd, 174/176 Industry Reed, 
Sheffield, 9. £3041 b 
FREELANCE AGENT to sell medium a dh 
Swiss-designed, World Patented portable abrasive 
cutting machine to Civil, Constructional, Electrical, 
Heating, Ventilating and General Engineers, Wire- 
rope and Fencing Manufacturers, Ship-repairers, &c., 
in Lancashire, Cheshire. Liberal commissions.— 
Write full details, ex rience, present agencies = 
contacts, BOX No. E * The Engineer 








SUB-CONTRACTING % 





KELLERING AND CAM PROFILING capacit 
up to 8f by 6ft or 6ft diameter —ARMYTAG 
BROS. (KNOTTINGLEY), Litd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E116 mw 





| MACHINERY Etc. WANTED 





WANTED FOR CASH all of Electrical, 
Plant, A.C. & D. - Motors, ay. Sets, 
Transformers, urbo-Alterna Cables Dis- 
man Staff Available ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St., E.1. E5895 F 
HEENAN & FROUDE DPX7 OR 8 Dynamo- 
meter. State condition, where seen and price 

BOX No. £3049, “ The Engineer.” r 





| FOR SALE | 





Double-Sided Friction Screw Press, motorised for 
400/440/3/50 supply, pressure exerted 50 tons, 
stroke 9in., ween its 15éin., bed 154in. 
by 20in., hole in bed in. diameter, weight 


tT 71 owt. 

LOR & CHALLEN Double-Sided Double- 
Action Cam Action Drawing Press, can be sup- 
plied motorised for 400/44/3/50 supply, punch 
stroke 8in., blankholder stroke 4in., between 
u ——g-A,L A hole in bed 
18in. diameter, we x. 45 cwt. 

RHODES Moto Dow ~-Geared Press Brake, 
motorised for 400/3/50 supply, pressure exerted 
150 tons, forming capacity 10ft. by 3/16in., or 
18ft. by a oy sggeen. tin., length of stroke Sin., weight 


PELs" Double-Geared All Steel Double-Ended 


ron Cropping Machine, motor- 
"YAngle and 40013750 su supply, on turntable base for 
ag ayo in an 
in. by din. or 


direction, ba angles 7in. by 

in. by 6in. by -. tees 6tin. by 

64in. by din., on the square oa on the bevel, 

weight approx. 105 cwt. 

PELS Double-Ended Universal Punching, Shearing 

and Section C achine, motor for 

400/440/3/50 supply, punches up to Ijin. diameter 
by lin. 7} depth of punch gap, 24in., 

flat bars to lin. thick, crops rounds, tees, 

. d engin in proportion, weight approx 

tons. 


FROST Power-Geared Swing Beam High-Lift 
Universal Folding Machine, motorised for 400/ 
440/3/50 supply, capacity 10ft. by 3/16in. mild 
steel, adjustable for sharp and round bends, 
clamping beam swings out for removal of trunk 
— with adjustable back gauge, weight 

‘ox. 6 tons. 

NEW LEN 100/320, Goce Fronted Inclinable 
Power Presses, motorised for 440/440/3/50 ~P 
Pressure — 100 tons, h of throat 134 in.. 
adjustmen stroke 13/16in. to S#in., table 
23hin. by. by 35. onan hole in table 134in. diameter, 
weight approx. 147 “wt. 

of the above are available 

Very favourable Hire Purc! terms can be obtained 

MACHINE TOOLS, NEW AND USED, 

Of Every Description. Attractive Prices 


_F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 500. Telex 24264 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central T006-8 E207 o 





FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM —— Cochran Vertical (Ne 
and 6ft. 6in. dia., 150 Ib W.p.; recond 
down to 3ft. dia.; Economic 4ft. to 11 
including new an. dia., 150, 180 and 2x 
300 reconditioned Vertical Crosstubes 
AIR COMPRESSORS. —Two Belliss & 

2500 o.f.m., soo ako , 590 hp 
Broomwade 300,200 and 130 
motorised ; and several others of va 
and capacities 

200 AIR RECEIVERS, stocked up to 9M 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Ex 
Flameproof Motors up to 200 h p 

MOBILE ROAD CRANES.—10-ton Lora y 
mounted -70R. extendible jib ; %& Ra 
some Diesel/Electric 21ft. jib ; 6-ton Coles Desc 
Electric, solids ; 4-ton Coles Diese! E jects 
1945; 3-ton Jones “ Super 40 diesel, pre 
matics (3) 

OVERHEAD CRANES.—25-ton Girders « 
carriages, with 60 4 motors, 95ft. 10 spa 
30-ton Vaughan, 42 Jin. span ; 25-ton Clyde 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42/ 

Jin. span, 6-ton auxilliary, ‘cab control (5) 20 

King, 42ft. 3in. span, 400/3/50 


10-ton Heywood 
34ft. span, new 1953, (2); 10-ton Morris. 32ft. 10% 
span, 400/3/50; Wharton, 7é-ton, 25 spar 
400/3/50 ; S-ton Henderson, 24ft. 7in. span, 1946 
S-ton King, 29f. 3in. span, power hoist, hand 
travel ; 5-ton Morris, 28ft. 6in. span, power hoist 
hand travel; 4-ton Morris, 19ft. span, 220V. 4 
(3); majority of the above are unused 

DERRICK CRANES.—?-ton Anderson Grice 
100h. jib, electric; ti-ton Anderson Crice 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80f. jib 
electric. 

RAIL CRANES.—18-ton Brownhoist, steam, 50n 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, SOf 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2) ; Barclay & 


Ruston, 80/88 h.p., diesel ; 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; 4 Logan Battery-cperated, 24in 
gause, 3-4-ton cap.; 3 Ruston diese! 16/20 b.p 
gauge ; also 2 miles 20 lb. and 1200 yds. of 
25 Ib. x 24in. gauge track, Bogies, Wagons, &c 
STEELPIPING.—Large stocks including 
ing ; 20,000f. ite Se ay “A”; 20,000f 
scaffolding Jin. black; 15,000f., 
each 6in., ns iti. , 5/16in., unused ; $000f., 
8in. unused "10in., i2in., 16in., seam- 
leas ; 200ft., 24in ‘by in welded, unused , 
1000f., Win. b din. welded, unused ; 2500f., 
27in. welded Hanged ; , Min. unused ; 
Soon 100f.. 


Bagnall l4in by 22in 


follow 


“9 " dsin., 
Full list on request. 
CAST IRON PIPES.—Large stocks all sizes up to 
24in. and s4., includi 150 by 18f 


ha oy in. Stanton class Spigot and 
Socket, unused. Immediate delivery 


VALVES.—Exceptiona! Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Siuices, Gunmetal, Reducing 
and Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and cal 
Jar, up to 12,000 gallons, Yor oil and 
sectiona! steel and cast iron up to 50, 

MACHINE TOOLS.—Heenan & Froude ll 
meters, 1500 “2 maximum, 18in. Diai Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by din. ; 
Herbert Miller, 6lin. by 15in. table; Pels Punch 
and Shears, jin. capacity ; nine new 2 cwt. and 
1 owt. ee Hammers ; Bonn Hydraulic Tube 

—L YX. 20ft. by 4in. bore ; Berry Guillotine 
capacity by lin. ; Sedgwick 6n. a4 ay Folding 
Machine ; Rushworth Guillotines, 6ft. by din., Bliss 
70-ton power press. 

SLING ENGINEERING WORKS 


bitumen lined, unused. 





Phone: Coleford 2271/2 Bi6 0 
25,000 ib./hour evap. John Thompson WATER 


J 
TUBE BOILER, a 1941, working pressure 
230 p.s.i., 750 deg. F. superbeat, with chain grate 
stoker, induced and forced draught fans, with all 
associated plant and equipment. 
Good condition, just out of service, current insurance 
00k, available. 
W, 6°6kV, 3-phase, 50 cycles oe, 
strom STEAM TURBO ALTERNATOR 
date 1 ”. temperature, 
surface condensing 


Scill i installed, special price prompt clearance from 
Present site. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, 
( herds Bush 2070) 
STANNINGLEY, Nr 
(Pudsey 2241) 


With 


'W.12 


E203 a 
ARTER MODEL 6.24. HORIZONTAL 
RING GRINDER 





, Diameter of magnetic chuck 25in. Swing 
inside water guard Win. Height of work 
admitted under new wheel Bin. Takes grindiny 


wheel up to 22in. by 2in. face. Drive fro 
20 h.p. motor 400/3/50 
H. BELL (MACHINE TOOLS) LTD 
WALTER STREET, LEEDS, 4 


Tel.: 63-7398 

E105 

EX MINISTRY PREFABRICATED BUILD. 

INGS, 650 complete with fittings and « 

dismantled, £175. H.P. terms arranged. Suitat 
acco Workshops, Storage 

—Essex Stone 

E6769 





.. Wickford, Essex 
Classified Advts. continued on page 106 
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VALES PLANT REGISTER 
OFFER FOR IMMEDIATE SALE 


CRANES WANDERER PRODUCTION TYPE Mil 
MACHINE, table working surface 354in. by 
NEALS D I-ton MOBILE, 30ft. jib, Ruston engine, max. dist. centres of arbor to table 13in., !2 


speeds from 24-300 r.p.m 


1950, pneumatics. £7¢ 
CINCINNATI MODEL 2M PLAIN H 


NEALS NM 2-ton MOBILE, 35ft. jib, Ruston 
an ’ ZONTAL MILLING MACHINE, table w 
os ; 
engine, 1951, pneumatics. £1000 surface 44in. by 10tin., overall length 
JONES KL 22 2-ton MOBILE, 16ft. jib, on pneu- S2hin. by 104in., power feeds to all traver - 
matics, 1954. £1050 spindle speeds from 20-419 r.p.m 
JONES 3-ton MOBILE, 24ft. jib, on pneumatics, CINCINAATI No. 4 DIAL TYPE VERT! 
1948. £1100 MILLING MACHINE, overall dimens 
, table 844in. by 16}in., working surface 
JONES — A a 1952, on pneumatics, by 16¢in., Standard No. 50 taper, powe 
very good order ‘ traverse, spindle speeds (21) 18-300 r.p.m 
JONES KL.44 CRAWLER, 1953, SOft. jib, very CINCINNATI DIAL TYPE No. 3 VERTICA 
good condition. £1600 MILLING MACHINE, sliding head, working 
NEALS “ QM " 4/6-ton MOBILE, 40ft. jib. Ruston surface of table (overall) 62in. by 1 S4in. (tee slo 
engine, pneumatics, good condition. £2000 ws suds tray S3in. by 10in., spindle 
- r.p.m 
COLES ORN oO 7 
NEES i LHORNEYCROFT = S-ton LORRY- KENDALL & GENT CVM-40 SOLID KNEE 
AOUNTED S.W.B., reconditioned diesel, very { 
ood condition. £2250. Ditto with Gardner TYPE VERTICAL MiLLING MACHINE 
SW £2500 at table size 24in. by 9%6in., songs traverse 7/4 
2a max. dist. spindle nose to table 30in., max. spindle 
MORGAN 5-ton 2-motor ELECTRIC DERRICK, speeds 238 r.p.m. (suitable for Milling cutters 
80/100ft. jib, good condition. £1250 from Ijin. 12in. dia.) 


S-ton ELECTRIC SCOTCH DERRICK, 120ft. jib, UNION VERTICAL MILLING MACHINE, 
very good condition. £2250 table working surface 4Sin. by i3in., graduated 
28-750 
JONES 6-ton KL66 DIESEL MOBILE, Cantilever swivelling head, spindle speeds 28-750 r.p.m 
jib, pneumatics, 1958, very good order. £4400 All machines motorised for 3-phase A.C. supply 


BUTTERS 7-ton OIL-FIRED STEAM DERRICK, Ss WwW W RD 

120ft. jib, self-propelled bogies. £4250 THO ° A LTD. 
RUSHWORTH 7-ton HAND DERRICK, 30ft. jib, ALBION WORKS -.° SHEFFIELD 

unused. £450 Phone : 2311. Ext. 345 E215 G 
COLES 10-ton L12i0 LORRY-MOUNTED, 40ft. 

jib, P4 Perkins, pneumatics, overhauled recently 

£6500 


BUTTERS 10-ton ELECTRIC DERRICKS, 120ft MALTING TRANSPORTER 
jibs, self-propelled bogies, overhauled £3750 
eac Battery operated 17 inch lift 3000 Ibs 
COLES 12}-ton L1SI0 LORRY-MOUNTED, 1951, st c conditior ( No 060 The 
P4 engine, 80ft. jib, recently overhauled. £5250 wae oes a — — 
HENDERSON 15-ton ELECTRIC DERRICK, 
110ft. jib, 1951, very good condition. £6000 
MORGAN 15-ton STEAM DERRICK, 120ft. jib, 
new 1958, on bogies. £8750 





Engineer 





COLES 20-ton FULLY MOBILE, 40ft. jib, new FOR SALE 
1956, on pneumatics, very good order. £10,650 Number of Diesel Sets, many unused, from |IOOkVA 
COLES 40-ton LORRY-MOUNTED, new 1954, downwards Also large stock of alternators 
in very good condition. Price on application unused, reconditioned and guaranteed 
COLES 25-ton LORRY-MOUNTED, 100f. jib, *t0n and 5-ton Overhead Travelling Cranes, hand 
new 1958, very good condition Price on appli- operated, suitable for power houses ; unused 
’ ; . Dynamometer by Heenan & Froude, 50/700 h_p., 
cation 450/3500 r.p.m 
Further details 14, Lower Grosvenor Place, Further particulars willingly given 
London, S.W.1! Telephone ViCtoria 7531, 3501, FYFE WILSON & CO Ltd., Stati on Works 
8080 and 9886 (15 lines). E107 o Bishop's Stortford E192 G 





Spectly - , 
| GHURCHFIELDS 
SPRINGS, 


Pressings, Wirework, 
and Spring Washers 







BTR VIBRO-INSULATORS 


do a steady job in Belfast | 
..and elsewhere 














Each of these fifteen high-speed grinding mills | 

in the new Belfast factory of Associatea Feed 

Manufacturers Ltd is fitted with eight BTR | 

Vibro-Insulators 

BTR Vibro-Insulators are simple, economical | 

and permanent; and because they make use of 

the much greater vibration absorption quali- 

ties of rubber-in-shear as opposed to rubber- 

under-compression, they are ideal for use not 

only in static installations but also in ships, 

locomotives, rolling stock, road vehicles 

wherever, in fact, vibration affects efficiency. 
| 
| 
| 
| 
| 









COIL 
SPRINGS 





B TR I ndus ft ries Ltd The advice of our Technical 


BRITISH THERMOPLASTICS &@€ RUBBER MANUFACTURERS Department is at your service. 


’ N S.W.1 Fully approved. D.A.1; A.R.B; 
ee wee os ‘steaaieniaemeal DL Aree LEM.E:LN.O: LEV; 


ees CHURCHFIELDS SPRING CO. LTD. 
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BANK ST. HALL END, WEST BROMWICH 


2/3498 TOn r 2605 8 PBX 
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AUCTIONEERS & VALUERS 
Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 
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HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 





Specialising 


SALE & VALUATION 


of 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


AUCTIONEERS & VALUERS 


ESTABLISHED 18 


LEOPOLD 
FARMER & SONS 
conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 





AUCTIONEERS & VAIL! 
Fstat 


WHEATLEY 


Aikh 


11) ‘ 
PRICK & CO 
e. 1 jUDSON, FR 
' BEDDARIT, Al Mi 
M.S. CHEAVIN, FA 
‘ ' ARS PA 


SURVEYORS, VALUERS 

and AUCTIONEERS 

FACTORIES, PLAN! 
MACHINERY 


ana 


FIRE LOSS ASSESSORS P 


a 4 


9, REX PLACE, LONDON. W | 


























Telephone Telegrams 
Telephone ROYAL 4861 HOLBORN 8411 (8 lines) Monarch 3422 (8 lines) Sites, London Telephone: HYDE PARK 8844 
. FOORD KNIGHT, FRANK 
JOHN | J , FRA! 
& COMPANY TT WY 
¢ RUTLE e a R 
4d 
By Order of the Secretary of State for War « 
y Th a . . a_P — 
VALUERS AND GOVERNMENT SURPLUS STORES 
y ‘ 1 2 TATION SALES BY AUCTION 
1OnDaQ Y SALE & VALI ATIO} , a 
A SSESS( YRS Main Location 4c Lhoneer 
OF November | Machine tools and W.D. Storage Deport WALKER, WALTON & 
WOR KS FACTORIES miscellaneous stores Ruddington, Notts HANSON, (Dept. | 
OF including Byard Lane, Bridlesmit! 
’ FACTORIES Gate, Nottinghan 
» ™ (Tel.: $4272.) 
ENGINEERING PLANT Capstan, turret, gap bed, S.S. and S.C., surfacing and boring lathes grinders 
‘ horizontal millers ; arbor presses ; Watsonian box sidecars ; tyres and tyre 
AND MACHINERY PLANT and MAC HINERY pumps ; hydraulic, screw and trolley jacks ; towing ropes MT and mo 
| cycle spares ; diesel fuel pumps ; starter motors, dynamos ; Avo test meters 
electrical spares ; storehouse trucks ; hand tools including hammers and ance 
prismatic binoculars ; telescopes ; microscope binocular eyepieces , centrifuga 
separator ; gas fired heat treatment furnace ; electric ovens and kiln : waveforn 
56, VICTORIA STREEF T. 0 H S W — electronic apparatus ; aluminium containers ; Burma teak planks 
, » ame v4 anover uare ole 
LONDON, S.W.1. ? q 4 November 8-9 Machine tools and W.D. Storage Deport FULLER, HORSEY, 
_ .. -ellaneous stores Royal Arsenal, Woolwich, SONS €& CASSELI 
Telephone: MAYfair 3771 ee 
VICTORIA 2002/3/4 including London, S.E.18 (Dept. L) 0, Lloyd's 
Avenue, London, E.C.3 
Established Over a Century (Factory Department: Ext. 17) e (Tel.: Royal 4861) 
Churchill internal grinder ; Lund “ Precimax ” and other universal gtinders 
spline shaft grinder ; snow surface grinder ; cylindrical grinder; capstar 
; ‘ turret and S.S. & S.C. lathes ; milling machines ; radial drilling machines 
Forty-Second Sale. | ’ T “Corona” multi-spindle vertical drilling machine ; Pegson diesel dr wes 
. j N AL portable stone crusher ; 2 Barber-Greene bucket type elevators ; 4 Barber 
p 4 + ry tar macadam mixers ; 50 Winget-Coburn 2in. water pumping sets 
ter diesel electric generating sets ; fork lift trucks ; Lister 2 ton and | ton 
MATH DQ . 
petrol auto trucks ; industrial trucks and petrol tractors ; petrol electri 
E R PA R [ N Ki {S orpe- and charging sets ; gravity roller conveyor ; 3800 pairs bin oat —~ 
, . errs , : 2250 ket watches ; 23 film and slide projectors fio 7 ni store 
f State for Air pocke atche m an ide projectors ; radio and electrica: stores 
By nanan ~ - ONINTENANCE U NIT, , 18,500 electronic valves ; 13,000 3in. magslip transmitters ; 2600 No. 4A aaa 
. ROYAL AIR FORCE, Auctioneers Surveyors detectors ; service clothing ; canvas covers ; kit bags ; tool kits ; hand tool 
HARTLEBURY, Worcestershire ’ furniture and numerous other effects 
(4 miles from ——— 11 miles from and Valuers November 15-16 Vehicles — miscel- Cons —y ~ Depot MIDE AND MARTS 
© " : laneous stores scester, Oxon )»., (Dept. L), Marke 
< li ts Square, Biwester, Oxor 
Nock & Joseland Specialis Aes 
tructed to sell by Auction at the above in the November 24 Vehicles and miscel- W.D. Storage Depot DIXON & WALLACE 
pot — instructe laneous stores Bowhouse, Hurlford, Nr LTD., (Dept. L), Bank 
; ‘THURSDAY, ird NOVEMBER, 1960 Vy \ | 'f) ATION & S \ | K Kilmarnock, Ayrshire garldiags Gra ¥ ' 
at 11 a.m. prompt, id ALUs 4 Aki eg Be Fy 
A Large Quantity of Valuable MISCELLANEOUS (Tel.: Bridgeton 2447/9 
STORES, of November 29-30 Vehicles, earth Ww.D Storage Depot WALKER. WALTON & 
including moving equipment, Ruddington, Notts HANSON, (Dept. |! 
CLOTHING AND EQUIPMENT, mobile cranes and Byard Lane, Bridlesmit 
FOOTWEAR, ne STON INDUSTRIAL PROPERTY a ars Lape, Brittes 
PARACHUTES AND I Ss, ' , I $4272) 
RADIO AND ELECTRICAL EQUIPMENT PLANT and MACHINERY —— Machine w = 
CAMERAS, PROJECTORS, EPIDIA- Jece r 13 lac tools and D. Storage Depot J. H. NORRIS & SON 
-RAS, SCOPES. ETC.. miscellaneous stores Byley, Nr. Middlewich, (Dept. L), 9% Alber 
: VALETTA AIBCRAEY SPARES, Chancery House, Chancery Cheshire. (Sale at Cheet- Square, Manchester 
__ VIEWING : Lane, London, W.C.2. chester 8.) 
The Lots are on View at Hartlebury on Tuesday ? Application for catalogues, available 14-days prior to date of sale should be made only 
and Wednesday, ist and 2nd November, 1960, Telephone: CHAncery 2975 (4 lines) auctioneers shown above (price of catalogue Is. Od. P.O. only) 
between the hours of 9 a.m. and 4 p.m., and on ; : EI 
the morning of the Sale Day between the hours of 


8 a.m. and II a.m. , R 

Admission only on production of Catalogue, 
which will admit two persons on the View Day and 
one person on the Sale Day. The Secretary of State 
for Air reserves the right to refuse admission. Cata- 
logues price ONE SHILLING EACH (Postal 
Orders Ror Stamps) can be obtained from the 
Auctioneers : Nock & Joseland, Bank a. 
Kidderminster. (Tel.: 2053 and 4311) £6839 3 


| FOR SALE | 











TWO COCHRAN No. 14, 6ft. diameter by 1Sft 








| FOR SALE | 


wD 


DIESEL LOCOMOTIVES FOR SALE 
0.4.0“ RUSTON ” 48 h.p. Diesel, 4ft. 8)in. gauge 
0.4.0 “RUSTON” 80/88 h.p. Diesel, 4ft. 84in 


gauge. 
0.4.0 “BARCLEY” 150 h.p. Diesel, 4ft. Sin 








gauge 
9in. high. 2400 Ibs. evap. : 150 p.s.i. Oil fired Further particulars on request 
Boilers. 
; . Bargain prices before removal. THO* W. WARD LTD., 
« JOSEPH PUGSLEY & SONS, LTD., SHEFFIELD 
# BRISTOL, 5 , xt. 287 E217 o 
. Tel. : Bristol 56037 £6834 G Phone 26311 Ext. 28 217 G 
E S/C $50 H.P. R.P.M. | CROSSLEY DIESEL ENGINE, Type DRS6, 
‘ we eats N 6 VEO T,000 cach. Immediate | Vertical, 6-cylinder, 2-stroke, 165 b.h.p., $00 r.p.m. 
F delivery.—E. M. Tatton, Kew Bridge, Brentford. complete. Just reconditioned —BOXK No. £3045. 
ISLeworth 4534/6 £3027 a The Engineer G 






























































| FOR SALE | 


HYDRAULIC PRESSES OF ALL TYPES 
This week's selection : 

3300-ton Twenty Daylight Sheet of Board Press, 
platens 12ft. 6in. by 4ft. 6in. with self-contained 
Pumping Unit. 


2000-ton Free Forging Press, bed 8ft. by 8ft. 6in 





1000-ton Vertical Extrusion Press 
contained Pumping Unit. 
REED BROTHERS (ENGINEERING) LTD 


with self- 


Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 

Tel.: Woolwich 7611 (6 lines). 





ESS3 a 





| For sae | 












HYDRAULIC PRESSES 


200-ton Fielding, 42in. stroke, 63in. daylight. (( 
100-ton Fielding, 72in. stroke, 99in. daylight 
50-ton Fielding, 24in. stroke, 48in. daylight. <«w 
each with two Fraser Mono Pumps 
200-ton Tangye Vertical open fronted, 2\in 
table 24ft 
80-ton Musgrave Vertical upstroke, 42in. daylig! 
platens 72in. diameter 





Fielding Horizontal, 24in. stroke, bend us Sir 
pipes. 
FRED WATKINS (ENGINEERING) LTC 
COLEFORD, GLOS. 
"Phone Coleford 2271/5 civ 
OIL-PIRED SADDLE TANK STEAM SHUN 
ING LOCOS. 06-40 Standard Gauge 
strok Hudswell & Clarke _ One Bag 


ec : One 
BOX No. E6847, “ The Engineer 
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~ This is nothing to what goes on inside a— 





CONTINUOUS DOUBLE-SHIFT WORK AT 
SPRAY BOOTH 


NO CLEANING OUT AFTER 1 YEAR’S WAR Pee Oo '. U on ; 


Massey-Ferguson 
(UNITED KINGDOM) LTD - STRETFORD - MANCHESTER ALMOST ENTIRELY In this new type of Water-Wash 


ELIMINATES MAINTENANCE Spray Booth the exhaust air 


travels at very high velocity over 


NO PUMP the water surface entraining 


water. The air/water mixture, 


NO FILTERS moving through controlled 


changes of direction, provides 


NO PIPES the scrubbing action. 
NO NOZZLES te A NEW PATENTED PROCESS 


This Booth was started up on production on 1st March, 1959, and 
has operated two nine-hour shifts on continuous painting of agri- OF WATER TREATM ENT an 
cultural machinery. When last examined, there was an average depth substantially increases the efficiency of 
of silt of 6 inches over the entire water tank bottom, an area of Visits t Factories where Bullows’ NOPUMP Spray Booths have these Booths. 

. been installed can be arranged on request. Write today for 
290 sq. feet. A further 4 inches, making 10 inches in all, can be full details of this outstanding Bullows’ achievement. 
accommodated before cleaning is essential. After 1 year’s operation, 
the fan and ducting were barely discoloured, the only maintenance 
cost being cleaning the floor inside the booth, routine greasing of A. BULLOWS & SONS LTD - LONG ST . WALSALL ° STAFFS . Tel 27251 
bearings and similar preventive maintenance. 
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- THERMOSTATIC 
_.MIXING VALVE 


SENSITIVE 
SILENT 
SURE 


The high efficiency and dependability of the SECURITY 
Thermostatic Mixing Valve are due to superior design and 
precision production using the finest materials. 

Multiple bi-metal element coils located in the main flow 
of the valve react immediately to temperature variation and 
give smooth positive action erfsuring complete control in 
maintaining a uniform supply of water at the requisite 
temperature. 


A BiMows Spray Gun jr every 


AIR COMPRESSORS SPRAY PAINTING EQUIPMENT SPRAY BOOTHS 
A ee i Rx On T WALSALI STAFFS ENGLAND Te "28 


ed rotary « ym pre 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
5Sa BRIDGE ST., MANCHESTER, 3. TEL : BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 
BULLOWS PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, 
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of this informative 16-page booklet on Harper 
Castings which gives particulars and technical 
data of use to designers and other users on 
Grey Irons, Harper-Meehanite (genera! 
engineering, heat-resisting and wear-resisting 
types) and Harper Spheroidal Graphite Lron 


HARPER Gastings 


Harper quality covers Grey Iron. Spheroida! 
Graphite Iron and Meehanite* castings, meta! 
pressings, machining, enamelling and sub 


assembly work. 


*The word MEEHANITE is a registered trade mark 


Also makers of the famous Beatrice Oi! 
Heaters and Harper Housewares 


JOHN HARPER & CO. LTD. WILLENHALL - STAFFS 


Phone: WILLENHALL 124 (5 lines) 


LONDON: ABBey 5906/7 MANCHESTER: BLAckfriars 0295 


FOUNDED 1790 
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ADDRESS 


H672/E 
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One of twenty-two 20 h.p. 
1460 rpm. flame-proos squirrel- 
cage motors (Type KFB) 
driving L. A. Mitchell 
reactor agitators. 


Over G50 AEIi Motors 


for one of the world’s most modern 


. synthetic rubber plants 


Two of four 100 h.p.2920r.p.m 
squirrel-cage motors 

(Type HRSP), with pedestal 
control stations, 

driving water pumps. 


The new plant of the International Synthetic Rubber Company at Hythe is capable of 
producing 70,000 tons of synthetic rubber a year using butadiene and styrene as the 
main raw materials. Three grades of rubber are produced suitable for making motor 
vehicle tyres, coloured rubber products and general products. The motors ranging 
Two of four 425 h.p. 300 rpm. from 0.25 to 620 h.p. and used for driving pumps and compressors, were all supplied 
salient pole synchronous motors i - P- : eI P ee supp 
(Type SM) with overhung by AEI. In addition, AEI made and erected the switchgear, transformers and other 


exciter driving L. Sterne’s 


refrigeration compressor. substation equipment for this plant. 


Associated Electrical Industries Limited 
Motor and Control Gear Division 


RUGBY & MANCHESTER 





COMBINING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 
ASS80 
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